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CHAPTER 1

Getting started

Ingtalling ArcSDE™ and loading datainto a database are arguably smple
processes, especially when using tools such as ArcGIS™ software's
ArcCatadog™ or Microsoft SQL Server 2000's Enterprise Manager. So, why
isthere a configuration and tuning guide? While ingtalation and data loading
can be relatively straightforward, relational database management sysemsare
dynamic. Relational databases offer highly efficient storage, searching, and
modeling mechanisms that can serve many users Smultaneoudly. It takes
some effort to build and maintain a database that performs optimaly. This
book details how to manage your ArcSDE instance within this environment
from setting up atwo- or three-tiered server to serving your spatia datato
multiple users and leveraging SQL Server advanced functiondity.

Managing databases and logins

Microsoft SQL Server dlows for multiple databases. Databases can be mobile, detached, and
reattached to other servers using backup and restore or §p_detach_db and sp_attach_db.
Databases can be replicated to other servers, can be used as standby servers, or can employ
log shipping to distribute logsin backup environments.

Logins access databases as users. ArcSDE 8.1 has special requirements for managing users
and databases. Y ou can useintegrated (Windows NT or Windows 2000) logins or SQL
Server authenticated logins.

ArcSDE datais stored in SQL Server databases in tables, managed with stored procedures and
triggers, and accessed with indexes. These entities are used in conjunction to maximize query
performance and minimize database maintenance.
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Connecting to Microsoft SQL Server

The ArcSDE server provides two different ways to connect to your Microsoft SQL Server 7.0
or 2000 instance. ArcSDE clients may either connect to the ArcSDE service or directly to the
database.

The traditional ArcSDE service connection method uses athree-tiered architecture. ArcSDE
clients connect to the ArcSDE service, which then spawns a dedicated gsrvr process that
connectsto the database server. The gsrvr process brokersthe spatial data between the
ArcSDE dlient and the database server. The ArcSDE service and the gsrvr processestypically
reside on the same machine as the database server, while ArcSDE dlients typically operate on
remote machines.

Thedirect connection method uses a two-tiered architecture. The ArcSDE clients connect
directly to the Microsoft SQL Server. In this method, the ArcSDE gsrvr middletier has been
moved into the ArcSDE client. The ArcSDE dients fill run on remote desktops, whilethe
database server runson a server class machine.

It is possible to use a combination of these two methods on any given database server. With a
mixed configuration, some of the ArcSDE dients may be connected directly to a SQL Server
server, while others connect to an ArcSDE service.

Figure 1.1: With the traditional three-tiered system the ArcSDE client applications connect to the
ArcSDE service, which in turn connects to the server. Within the two-tiered architecture the ArcSDE
client applications connect directly to the server. Under a mixed architecture some of the ArcSDE client
applications may connect directly to the ArcSDE service, while others connect directly to the server.
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dients dients dients
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Arranging your data

Every table and index created in a database has to be stored somewhere. How you storethese
tables and indexes can affect how well your database performs under multiuser scenarios and
complex queries.

The DBTUNE table

How isthe placement of the tables and indexes controlled? ArcSDE uses Storage parameters
listed in the DBTUNE table that define how and where tables and indexes are created and
gsored. Storage parameters are grouped into configuration keywords that identify how and
where a particular table or index is created.

Prior to ArcSDE 8.1, the configuration keywords were stored in the dotune. sdefile
maintained under the ArcSDE etc directory. The dbtune.sdefileis still used by ArcSDE 8.1 as
theinitial source. When the ArcSDE 8.1 sdesetupmssgl.exe command executes, the
configuration parameters are read from the dbtune.sde file and written to the DBTUNE table.
Y ou can import existing dbtune filesinto the ArcSDE dbtune table using the sdedbtune
command. Y ou can make direct edits to thistable using the SQL Server Enterprise Manager.

ArcSDE 8.1 amplifies storage parameters by using actual t-sgl CREATE TABLE and
CREATE PROCEDURE storage parameters.

The ArcSDE 8.1 indallation creastesthe DBTUNE table If the dbtunesdefileis absent or
empty, sdesstupmssgl.exe creates the DBTUNE table and populatesit with default
configuration keywords representing the minimum ArcSDE configuration.

The ArcSDE 8.1 dbtune table has several default settings designed to provide afagt, scalable
server “out of thebox.” These settings influence clustered indexes, text in row, and network

packet Sze.

In amost all cases, you will populate the table with specific storage parameters for your
database. Chapter 3, ‘ Configuring DBTUNE storage parameters , describesthe DBTUNE
table and al possible ArcSDE gtorage parameters and default configuration keywordsin
detail.

National language support

ArcSDE 8.1 supports multiple character sats through the use of the SQL_ CHARSET
environment variable.
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Support for Microsoft SQL Server 2000

Microsoft SQL Server 2000 isfully supported. Some new features of SQL Server 2000 are
directly accessiblein ArcSDE 8.1 such astext in row, indexable views, and log shipping.



CHAPTER 2

Configuring SQL Server

Microsoft SQL Server iseasy to set up and configure. SQL Server has
outstanding management tools and wizards to assist you in performing
database functions. Dueto its ease of use and rich user interface, there
are many possible configurations with SQL Server. This chapter guides
you through ArcSDE-specific rulesfor creating and managing databases,
logins, and transaction logs.

Introduction

This chapter picks up where anew ArcSDE indallation leaves off. You'veingalled
ArcSDE, |¢t it create an sde database and login/user for you. Now you must consider
how you should configure SQL Server for ArcSDE, design databases, manage security
accounts, and understand the MS SQL Server transaction log.

To properly sstup ArcSDE for MS SQL Server you must:

1. Makesome configuration changesto MS SQL Server. Thesearedetailed in the
section entitled “Step 1: Ingtaling and configuring Microsoft SQL Server.”

2. Design your database or databases. Y ou can put al your datainto the'sde database
or create new databases for your spatial data. Thisis covered under the section
“Step 2: Creating and Managing databases and filegroups.”

3. Design and configure your security. Y ou mugt createlogins and add them to the sde
and other databases asusers. Y ou can use Windows Authentication aswell. Section
“Step 31 Managing Security” describesthis,

4. Undergand the MS SQL Server Transaction Log. Thetransaction log isaseria
record of most activity againg adatabase. The recovery process may employ it.
Section “Step 4: Understanding the SQL Server Transaction Log” discussesthis.

Step 1. Installing and Configuring Microsoft SQL Server

Ingtallation and configuration of Microsoft SQL Server are Smple processes. The
ingallation of SQL Server requires one configuration change.

Installation of MS SQL Server:

1. UseMixed-Mode Security: For the ArcSDE pogt-ingtallation to work, you must
choose mixed mode security. This specifiesthat your server supports both Windows
NT/Windows 2000 logins and SQL Server Authenticated logins.  ArcSDE 8.1 for
Microsoft SQL Server supports both modes of security. If you want to operatein
windows-only mode, you cannot run the ArcSDE post-ingtallation utility. See
directions below for windows-only ingtalations. Security modes can be changed
within SQL Server through the server propertiesin the Enterprise Manager. Right
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click your server in the Enterprise Manager, select properties and then the security
tab. Enable mixed mode security.

Codepage: Choose a codepage that is appropriate for your language. ArcSDE will
work with most codepages, but is nat presently supported running in mixed code
page environments. Thismeansthat all your spatial databases should have the same
collation asthe ‘sde’ database.

MS SQL Server Serverwide Configuration

1

Limit SQL Server Memory Consumption: Do not allow MS SQL Server access
toall your server’smemory. By default, SQL Server will use as much memory asit
requires. On busy sysems, SQL Server can force other applications, including
ArcSDE, to page, compromising their responsetime and scalability. Limit SQL
Server’s memory consumption by using afixed memory size or setting a maximum
memory sze. Todothis, right click the server in the Enterprise Manager and sdlect
properties. In the next form, sdect the memory tab. Hard code a memory limit or
st an upper boundary to 50% of total ram. Adjust this number up until your server
beginsto swap and responsetime dows. On very busy systems, 50% may be too
much.

Use Lightweight Pooling: On busy sysems, configure SQL Server to use
“lightweight pooling” or Windows NT Fibers. Fibers, which run as processeswithin
athread, reduce the number of thread context switches the processors must make.
Accessthis sdtting in the Enterprise Manager’ s server properties under the Processor
tab, or through p_configure. Seethe MS SQL Server Books Online for more
information.

Boost SharedSection in the Registry: Thisisespecially truefor ArcSDE servers
supporting large ArclMS Stes. The setting controls the heap size for non-interactive
desktop apps—the amount of memory available to spawn and support gsrvr
(ArcSDE dlient connections). Locate this setting in the registry under:
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\Session Manager\SubSystems
under the “Windows’ entry. Thisentry containsa tring, contained in which is
SharedSection=1024,3072,512. Boost the last entry to 1024. See the book
“Managing ArcSDE Services’ for more information.

CPUs. If your database will support many multi-versioned editors, consider that
versoned queries are cpu intensve. Consider buying more cpu than less. Make
sure you consult the ESRI Systemn Integration system sizing tools before you buy a
server to support thistype of system.

Number of SQL Server Licenses. Thisdepends upon which licensing mode you
employ. If you choose client accesslicensing, you will need as many licenses as
userswho will connect s multaneoudy, plus one for the ArcSDE application server
(the ArcSDE Service).

Support for SQL Server Named Instances

At MS SQL Server 2000, you can ingtall multiple SQL Servers onto the same server.
Multi-instance SQL Serversare known as“Named Ingtances.” ArcSDE supports named
ingancesin the same manner as a default ingtance.

To configure ArcSDE to work with a Named Instance, do one of the following:

1. During the ArcSDE Pogt-Ingtall, type in the named instance whenever you are
prompted for a datasource.

2. Usethe sdeservice —o create tool, located in %osdehomeo\bin to create a service
pointing at a particular Named Instance of SQL Server. For example:
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Sdeservice -0 create —| <license server> -p <sde password> -s
<naned i nstance here> ...

See Appendix B for details on how to use the sdeservice command to identify a
datasource.

Step 2. Creating and Managing databases and filegroups

Onceyou haveingalled the ArcSDE software, created an sde database and user, and
made some SQL Server serverwide configuration changes, you will begin to design
databases to support your applications. You can either use a single database (the ‘ sde
database) or severa databasesto storeyour data. Y ou can employ filegroups and filesto
create agmple non-raid striping srategy, or employ adisk array for full data striping.

ArcSDE Multi-Database Model
If you choose to store your dataiin multiple databases, keep theserulesin mind:

1. Featureclases(layers) and rasters span database boundaries. Thismeans
when auser connectsto SQL Server via ArcSDE, that user is presented with a
list of feature classes and ragters she has privilegeto in all databases. Y ou can
disable thisbehavior by setting the CROSS DB QUERY _FILTER dbtune
parameter to 1in the SDE_dbtunetable.

2. Non-gpatially enabled tables (registered or not) arefiltered acr oss database
boundaries. For example, if the cad user hastwo DBM S tables, income _avgin
the sde database and traffic_statsin the county _hiways database, the cad user
must explicitly connect to the county _hiways database to view thetraffic stats
table

3. DML (sdect, insert, update, ddete) statements are all owed across databases.
For example, you connect as user ‘cad’ and can select, insert, update, and delete
data from any spatially enabled table (alayer or feature class) in any database.

4. DDL (creastetable dter table, drop table) statements cannot occur across
databases. If you connect as user ‘cad’ tothe ‘county _hiways database, you
can only load data (shp2sde, the ArcCatal og shapefil e to geodatabase utility)
into the ‘county_hiways database.

5. If you do not specify a database when you connect to ArcSDE, you connect to
the sde database. The default database is sde, not a user’ s default database.

6. The'sde databaseismandatory. It servesasthe“master” database of the
ArcSDE application.

What is CROSS_DB_QUERY_FILTER?

CROSS DB _QUERY_FILTER isanew dbtune table parameter that allows an ArcSDE
serviceto disable feature class and raster cross database query behavior. By defaullt, itis
st to 0 meaning allow cross database querying of feature classes and rasters. I you st it
to 1, your connected clients can only work with feature classes and ragtersin the
presently connected database.

Why should you enable CROSS DB_QUERY_FILTER?

1. Tospeed up your connection and layer list times.

2. Tomakeyour database a bit more secure —what they can’'t see can’t hurt them.
Why should you disable CROSS DB_QUERY _FILTER?
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Cross database queries are useful — fewer reconnectsto SQL Server to fetch datain
another database.

Reduce the number of gsrvrs spawned by an ArclMS server. Each time you connect
to a different database with ArclMS, the spatial server will create new ArcSDE
connections (new garvrs). If you connect to the same database (even if you fetch
data from a different database), the spatial server will reuse any exiging gsrvrs.

How Many Databases?

Now you must decide whether or not to employ a multi-database Strategy or put all your
Spatial dataintothe‘sde database.

Using only the ‘sde’ database — decision criteria

1

Adminigrative ease. If you have all your spatial datain one database, then your
recovery and security strategies areless complex. Furthermore, you and your users
will not have to contend with the ArcSDE multi-database modd and it’s overhead.
Finaly, you'll have to backup only one database. If you have more than one
database, you must always backup al your databases at the sametime to keep the
sde database in sync with the others.

Total number of tableswill not belarge. 1f you will have fewer than 100 total
spatially enabled tables, put them all into the sde database. Remember, there are 3-6
tables per feature dass, and 6 tables per individual raster (meaning if you sore one
imagefile asoneragter layer). Fewer tablesin a database meansit will takeless
time to determine what the connecting user can access.

Using multiple databases — decision criteria

1

Very active read-write system. If you will serve data to more than a handful of
users, employ multiple databases. Read-write ArcSDE serverswill most likely use
the sde logfile and sde logfile datatablesin the sde database and the versioning
ddtatablesin non-sde databases. Spreading datainto different databases (hence
files) and hopefully across diskswill lessen i/o contention. Servers serving data to
larger scale, integrated ArclMS-ArcGIS dients, or Stesusing the Metadata Server
should consider using multiple databases.

Cleaner database design. 1t makesfor adeaner design to store data “thematically”
into separate databases. For example, devation data stored in the devation database,
roads, highways and railroadsin the transportation database.

Scalable sytems. If you have alarge scale server with alot of memory, disk and
cpu power, administration of multiple databases becomes easier.

Raster and vector data. Asthe number of tablesincreasesin a database, fetching
performance againgt Ragter layerswill begin to decline for non-data owners because
ArcSDE does nat cacheragter table permissons. There are three waysto store
ragersin ArcSDE:

a Mosaics ragersthat havethe same cdl regigtration can be mosaicked to
one ancther cregting asinglelarge, ssamlessimage. The advantage hereis
that the number of individua tablesin the domsisreduced. All ArcSDE
ragter clients support thisformat.

b. Multipleragtersin asnglerager table Using the sderaster tool, you can
load multiple ragters of any typeinto asingleraster layer. Theimagesare
not mosaicked but il 1oaded into the same set of raster domstables.
Images within the table areidentified by their imageid (-v) vaue.
Presently, only ArcIM S dlients support this. ArcGISwill support this
format at afuture (post 8.2) release.
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c. Multipleragtersin multiple domsraster tables: Thisisequivalent to
loading each ragter imagefileinto it's own ragter domstable. Asthereare
5 dbmstables per raster layer, this solution will quickly create many tables
inthedbms. This strategy should be avoided whenever possiblein favor of
pointsaand b.

Follow these genera guiddineswith regard to raster and vector when designing
databases:

1. Create aseparate database for your raster dataif you will load
many images or have many vector layers. Set
CROSS DB _QUERY_FILTERto 1inthedbtunetable. Keep
in mind that you will most likely spawn extra gsrvrs on the
server.

2. If will haverdatively few vector and raster layers, put them
into the same database.

3. Mosaic or usethe multiple ragters per ragter layer whenever
possible.

Client Side Considerations

You will quickly learn that what you do on the dlient very much matters to how your
ArcSDE Server performs. Henceforth, your decision on whether to use multiple
databases al o depends upon what your dientswill be doing.

1. ArcIMS-If ArcIMS servers see a different database in a connection string, then
they will spawn anew set of gsrvrsto support that map service. If you havea
digributed ArclMS solution with multiple ArclM S servers hosting many virtual
servers, you may exhaust the windows non-interactive desktop memory heap. You
have three options:

a. Putal your datainto asingle database like the ‘' sde’ database.

b. Always connect to the same database, but fetch your data from ancther
database. Thisimpliesthat you have not changed the
CROSS DB _QUERY_FILTER setting in the SDE_dbtune table.

c. Increasethe SharedSection parameter listed above under MS SQL Server
Serverwide Configuration.

2. ArcGIS—ArcGIS, by default, writesto an sde logfileand sde logfile datatableif
morethan 100 features are selected. Therecord of thesewritesends up in the
transaction log. Read-write ArcGIS dientswill also hit the
gle datessde tables modified, sde lineages modified, and the sde lineagestables
in addition to the multi-versoned tables that comprise afeature class. Y ou should:

a. Usemultiple databases. ArcGIS supports the multi-database modd very
well. You can create RelationshipClasses across database boundaries, for
example, only if you do not disable CROSS DB QUERY _FILTER.

b. Setahigh SdectionThreshold in your registry to store more selected
featureslocally instead of on the sde server. Setting thisto 1000 festuresis
reasonable for many client sysems. Keep in mind that this setting requires
more processing on the dlient side, so make sure you have enough memory
and cpu to handleit.

3. Integrated Sysems— Metadata Server. The Metadata server usesthe sde logfiles
and sde logfile datatables extensively. Therefore, if your server isin an integrated
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ArcGIS-ArclMS environment with the Metadata server, you should use multiple
databases and set a high SdectionThreshold.

Guidelines for Database Creation

Now that you have decided how many databasesto create, here are some guiddinesfor
creating any databaseto store spatial data.

1. If the Pogt-Ingtaller created your sde database, you should increase the autogrowth
increment of both the database and transaction log. Whileyou'reat it, make a
backup of it.

2. Storeadll your datafiles, transaction logs and tempdb away from the paging file,
unlessyou're sure your server will never page.

Separate your data files from your transaction logs.

If you have a RAID 5 solution, keep your transaction logs and entire tempdb out of
thedisk array.

Autogrow the data filesin large increments.

Leave AUTO_CREATE_STATISTICSand AUTO _UPDATE_STATISTICS
enabled. Disable auto shrink.

7. After you create a database, make a backup of it to force SQL Server to managethe
transaction log.

8. Employ ahardware gtriping solution, favoring RAID (disk array) over Filegroups
and Files.

9. Employ data segregation strategies (keeping tables from indexes, or certain types of
tables from other tables) only if you are certain it will improve performance or
alleviate adminigrative burdens.

Hardware Striping Solutions

For production ArcSDE systems serving many simultaneous users and storing large
amounts of data, you must employ a hardware griping solution. Y our best disk/data
organization Srategiesinvolve spreading your data across multipledisks. With data
spread across multiple disks, more spindles actively search for it, increasing your fetch
times. Spreading your data across many diskswill decrease disk contention aswell.
However, thereis a saturation point in which too many diskswill dow down aquery.
There aretwo main ways of achieving striping: Filegroups and RAID. You can aso
combine the two — create filegroups within disk arrays.

Filegroups and Files

Filegroups and files compose a database. Dataresdesin filesthat are grouped by
filegroups. The database s primary file of the primary filegroup hasa*.mdf extension,
while secondary files use*.ndf. Log filesare stored in *.Idf files. A filegroups group
filesinto adminigtrative units. Database files cannot span disks, filegroups can.

Filesfill proportionately according to their membership in afilegroup. For example, if
threefiles comprise afilegroup, and file A is20 Mb, file B is40 Mb, and file C is60 Mb,
oneextent isalocated from file A, 2 from B, and 3 from C whenever spaceis requested
from afilegroup. All database objects are created by default on the primary filegroup.
Placement onto other, non-defaullt, filegroupsis controlled with the“on” keyword of the
“create’ statement. ArcSDE controls placement through the use of the SDE_dbtunetable
in the same format — by adding the keyword “on” to your storage parameters.
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Not all ArcSDE ingallationswill be on multiprocessor server class machineswith disk
arraysor many disks. ArcSDE is certified to scale from Microsoft Data Engine (MSDE)
to SQL Server Enterprise Edition. If you are serving datato afew dientson asingle
processor machine with one or two disk drives, employing filegroups offersno
advantage.

RAID

Redundant Arrays of Inexpensive or Independent Disks (RAID) boogts fetching
performance by striping data into dices across multiple disksin the disk array. By
spreading data across multiple disks, al disks share the burden of 1/O operationsthus
reducing the chance of a bottleneck occurring on onedisk. RAID’s performance
increases as you add disksto the array. The operating sysem and database will see only
onevolume, alogical representation of the entire disk array.

Striping Design Considerations
There aretwo main gtriping designs, smear and plaid.

1. Smear, inthe SQL Server context, signifiesthe creation of asingle filegroup with
onelargefilein adisk array, or asinglefilegroup with multiple files spread across
severa disks. In this configuration, the RAID solution will mogt likdly perform best.
When you load your data, you lump al your data and indexes into the same
filegroup and leave it to SQL Server to fetch it. Thereisno segregation of tablesand
indexes, nor hot and cold tables. Smear’ s advantages include ease of adminigtration
and possibly fewer disksto purchase.

2. Plaid connotes the strategic and cal culated placement of tables and indexes onto disk
arrays or filegroupsthat are independent of each other. The segregation of
components tends to reduce the chance for i/o contention. In such a configuration,
you cregte different filegroups for your indexes and tables, and perhaps types of
tables (business, feature, and spatial, for example). In aRAID solution, you would
have different disk arraysfor your tables and indexes, or even different filegroups
within your disk arrays. Plaid’' s advantages are that on very large databases with
many concurrent users, data segregation may enhance scalahility.

Thereis no concrete performance dataindicating that on small to mid-size databases one
solution performs better than another. For very large databases, Plaid may be the best
since more data must be fetched from disk. Thedustered index is used overwhemingly
in al types of fetches. Many operations do not use the non-clustered indexes at all.

One Final Word

You'll rarely haveto worry about fetching from disk if you have enough ram to cache the
database or if the database is small enough to be cached.
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Example Databases

This section offers some example spatia database design Strategies based upon client
usage congderations and ease of adminigtration. Cost of componentsis not discussed.

Supporting primarily ArcIMS clients with both read-only vector and raster
data

1. If you havelessthan 30 —40 combined vector and raster layers:

a Createthe sdedatabase on adisk array. Autogrow your datafiles and
transaction log in large increments.

b. Loadtheragter datainto mosaicsor the “multiple rasters per raster layer
format” (reducing the number of tablesin the database).

2. If you have more than 40 combined vector and raster layers:

a Createthe sdedatabase on adisk array. Placethetransaction log onto a
different disk.

b. CreateaRager databaseon adisk array. Set both initial Szeand
autogrowth parametersto large incrementss

C. Creste adatabase or series of databases for your vector data, organizing
them by project or thematically. Try to keep the total number of databases
low. Placethetransaction log onto a different disk and autogrow al
datefiles and transaction log filesin large increments.

3. S CROSS DB QUERY_FILTERto1in SDE_Dbtune. If you have no raster
data, skip this section.

4. Cdculatethe number of gsrvrsthat will run on the ArcSDE server as:
a  2(number of spatia servers) + 2(number of query servers)

b. multiply this number by 2 for each unique database listed in your
<SDEWORKSPACE> tagsin your map servicefiles,

The presumes that you have not changed the default ArclMSthread settings. By defaullt,
ArcIMS runstwo ingtances of the spatial server per indtalled spatial server, and two
ingtances of the query server per ingtalled query server. For example, you have one
patial server and one query server configured, and you author oneimage service. The
number of gsrvrs created on the server will be4 — 1 per ingtance of the spatial server (2
gsrvrs), and 1 per ingtance of the query server (2 moregsrvrs). I you author another axl
that connects to another database, you'll get an additional 2 gsrvrs from the spatial serve.

If you begin creating alot of gsrvrs on the ArcSDE server, you may exhaust heap
memory, forcing you to increase the windows SharedSection setting lised in Step 1
above.

Supporting primarily read-only ArcGIS clients with both vector and raster
data

1. Createthe sdedatabasewithin adisk array. Set autogrow to alargeincrement.
Create or move the sde transaction log on ancther disk outside the disk array.

Backup the sde database.

3. Cregtearader databaseonthedisk array. Setittoalargeinitial Szewith alarge
autogrowth rate commensurate with the sze of your data

4. Cregte adatabase or series of databases for your vector data, organizing them by
project or thematically. Set each databaseto alargeinitial szeand growth
increment commensurate with the size of your data.
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Load your ragtersinto as few mosaicked seamlessimages as possible.
Sat CROSS DB QUERY_FILTERto 1inthe SDE Dhbtunetable

If your workflow includes large sdlection sats (routingy greater than 5000),
customize the SDE_Dbtune:

a Add entriesfor logfile parameters under the LOGFILE DEFAULTS
keyword. Seethe Chapter 3 for details. Increasedl FILLFACTOR
configuration strings to 95 percent.

b. If youhavealot of hardware, avery busy system, and avery large
database, consder placing the logfile tables and indexes onto a separate
aray.

Add the SdectionThreshold setting to all ArcGIS client machines. For aworkflow
including large selection sets, boost the setting to 5000 machine permitting.

Supporting read-write ArcGIS clients

1

Cregte the sde database within adisk array. Set autogrow to alargeincrement.
Create or move the sde transaction log on ancther disk outsdethedisk array.

Backup the sde database.

If you will support large sdlection sets (greater than 5000), add the logfile parameters
and the LOGFILE_DEFAULTS keyword to SDE_Dbtunetable. Incresse
FILLFACTOR config_stringsto 95 percent.

a If youhavealaot of hardware, avery busy system, and avery large
database, consder placing the logfile tables and indexes onto a separate
array.

Creste a database or series of databases for your vector data, organizing them by

project or thematically. Set each databaseto alargeinitial sze and growth
increment commensurate with the size of your data.

Set CROSS DB_QUERY_FILTERto 1inthe SDE_Dbtunetable.

Add the SdectionThreshold setting to all ArcGIS client machines. For aworkflow
including large sdlection sets, boost the setting to 5000, machine permitting.

Supporting Large, Integrated Systems (ArcIMS, ArcGIS, MapObjects Java)

This example presumes your ArcSDE server will support ArclMS map services, ArclMS
metadata explorer services, ArcGIS editors, and other dientslike the ArcSDE java api or
MapObjects.

1

2.

Create the sde database within adisk array. Set large autogrowth increments. Move
the sde transaction log to another disk, if possible, outsidethe disk array. Backup the
e database.

Add the logfile parameters and the LOGFILE_DEFAULTS keyword to
SDE Dhtunetable. Increase FILLFACTOR config_stringsto 95 percent.

a Condder placing thelogfile tables and indexes onto a separate array.

Cugtomizetheims* SDE_Dbtune keywordsto place ims_metadata objects outside
the sde database.
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7. Create adatabase or series of databases for your vector data, organizing them by
project or thematically. Set each databaseto alargeinitial sze and growth
increment commensurate with the size of your data.

Set CROSS _DB_QUERY_FILTERto 1inthe SDE_Dbtunetable.

Add the SdectionThreshold setting to all ArcGIS client machines. For aworkflow
including large selection sets, boost the setting to 5000, machine permitting.

Example: Using SQL to create an sde database

The easiest way to create a database, filegroups, and data files is to use the SQL Server
Enterprise Manager. Expand your server, right-click the databases node, and sdlect “New
Database” However, you can employ SQL scriptsto automate this activity.

This example creates an sde database with one filegroup and one large datafile within a
RAID array. Thelog fileis creasted on aseparate disk. Thefilegroups are created so that
the ArcSDE system tables areleft on the primary filegroup.

Oreat e Dat abase sde
O Primary /*created on primary filegroup */
( NAME = sde_dat,

FI LENAME = ‘ g:\data\sde. mdf ',

SI ZE = 40,

MAXSI ZE = UNLI M TED,

FI LEGROMH = 15%),

FI LEGROUP Spati al Dat a | *speci fy anot her filegroup to
separ at e*/
( NAME = Spati al Dat a_dat, /*spatial data*/

FI LENAME = ‘ g:\data\ Spati al Data. ndf ',

Sl ZE = 400,

MAXSI ZE = UNLI M TED,
FI LEGROMH = 400 )

LOG ON

( NAME = * SDE LOG , /*place log on different drive*/
FI LENAME = ‘ F:\ |l ogs\sde_| og. 1 df’,
Sl ZE = 200,

MAXSI ZE = UNLI M TED,
FI LEGROMH = 200 )
(€O)

/*add logins to the server*/

sp_addl ogin ‘sde’, ‘esri.sde’, ‘sde’
go

sp_addl ogin ‘bob’, " esri.bob',’ sde’

go
sp_addlogin ‘carto’,’world.round ,’ sde’
go

/*switch to the sde database and
add users */

use sde

go

sp_grant dbaccess ‘ bob’

go

sp_grant dbaccess ‘ sde’

go

sp_grant dbaccess ‘carto’

go

/ *per m ssi ons*/

grant create table to sde
grant create procedure to sde
grant create view to sde

grant create table to bob
grant create table to carto
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Step 3: Managing Security

Once you have designed and created your databases, you now much configure your
security accounts. Create logins and users with specific functionality in mind, then assign
them to roles and finally grant permission to datato thoseroles.

Introduction to SQL Server Security

Microsoft SQL Server has‘logins and ‘users” A login isanamed account that has
access rights to the database server but not necessarily accessto adatabase. A user isa
login that has been granted access to a database.

There are two types of authentication: SQL Server authentication and Windows NT or
Windows 2000 authentication. SQL Server authentication specifies that the named
accounts arevalid only in SQL Server. Windows NT or Windows 2000 authentication
sgnifiesthat an operating system account is also vaid within the database server.

MS SQL Server also supportsroles. Roles are special groupings of usersto which a
specific privilegeis granted. There are threetypes of roles: fixed server, database, and
user-defined. Fixed server roles span the server and apply to al databases. Database and
user-defined roles pertain to a specific database.

Logins and users: The rules for ArcSDE

Before you create logins and usersfor ArcSDE, you must understand the requirements
for permissions and database access. Because you can have multiple databasesin MS
SQL Server and have different types of authentication, you should ensure that your logins
adhereto these rules to prevent unexpected dlient behavior when accessing your spatial
data. Remember that a database user isalogin that has been granted access to that
database.

1. The‘sde user must have createtable, create view, and create procedure within the
‘sde database. The sde user must be ableto create the metadata tables and stored
procedures that manage an ArcSDE ingtance. If you are using SQL Server 2000, the sde
user must also have “creste function” permission.

2. The'sde login must be granted access to any other database in which you will store
Spatial data.

3. You must add all loginsthat will access spatial data as usersto the sde database and
grant them create table permisson. These users mugt be ableto write their logfilesinto
the sdle database and select againg the sde metadata. NOTE: Thefirg timeauser
accesses spatial data managed by ArcSDE, they create two logfiletablesin the sde
database. Aslong asthesetablesare not deleted, it is permissibleto revoke their create
table permission because they have created their logfile tables.

4. Any user that will own (create) datain any database through the ArcSDE application
must have create table and create procedurein that database. They must have createtable
to create the tables comprising an ArcSDE feature class and creste procedure to create
objectid generation stored procedures that accompany a feature class.

5. You mugt explicitly connect to a database to creste dataiin it, drop atable fromiit, or
ater atablewithin it. In other words, DDL statements can only be issued on dataiif you
have explicitly connected to the database storing that data. If you don’t specify a database
namein your connection string, you connect, by default, to the sde database. Weignore a
login's default database!
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6. Y ou can connect to any database and edit data to which you have permissionsin any
other database.

7. Y ou should have a separate account for all your application usersto reduce contention
againg the logfile tablesin the sde database. The logfile tables are used to Store sdlection
ID’sin programs such as ArcGIS or ArcView® DBAccess. If you have multiple users
logging into ArcSDE as the same account and then sdlecting festuresin their client
programs, they may see unpredictable results or experience performance problems dueto
their sharing of asinglelogfiletable.

8. You cannat usea SQL Server reserved word for alogin or user name. Examples of
reserved words are Max, National, and Count. Seethe SQL Server books online (BOL)
for acompleteliging.

ArcSDE users rule matrix

User In SDE database In other database

SDE User create table, create view, create procedure,

create function (SQL Server 2000) must be added as a user

add as a user if will access data,

Other User create table, create procedure if will own data create table and procedure if will own

data

Designing your Security
Setting up your security follows this general process.

1. Cresdtion of logins and assgnment of thoseloginsto databases. Thelogins become
users.

Create database roles or use exigting roles and add usersto them
3. Grant permission to datato thoseroles.

Security Considerations

MS SQL Server security can be confusing. ArcSDE complicatesit by requiring specific
permissons. Here are some suggestions to smplify the process:

1. For smplest administration
a UseSQL Server authentication only.

b. Do nat add the sde login to any specific roles. The sde user must have
create table, procedure, view and function (SQL2k only) in the sde
database and have accessto al other spatial databases.

c. Createindividua sgl server logins and add them to databases. If they need
read permission to al datain a gecific database, add them to the
db_datareader role.

2. For tightest security:
a  Configure ArcSDE and SQL Server to use only windows logins
b. St CROSS DB QUERY_FILTERto 1in SDE_Dbtunetable

c. Grant no permissonson datato the“Public’ role.
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Do not add any login tothe db_owner databaserole.
e Never save your username and password in an ArcGIS connection file.

f.  Usedirect connect for ArclMS connections and input a junk gtring into the
password fidd.

3. Avoid any use of fixed server roles unlessyou are very comfortable with them.

4. Presrvethe’sdée login asthe sysem adminigtrator; do not useit for other
operations. Do not add the sdelogin to the sysadmin fixed server role.

1. Creating a new SQL Server authenticated login for use in ArcSDE

Keep in mind there are multiple ways to do this. SQL Server 7 and 2000 also differ
dightly, but theideaisthe same you must first creste or add anew login to there ational
database management system (RDBMYS) before you can access data asthat login. Each
topic listed bel ow describes the entire process from creating the login to granting it access
to a database or databases, and granting that user privileges within a database.

Enter prise Manager

1. Openthe SQL Server Enterprise Manager, expand your server’sbranch in the
treaview, expand the “security” node, and sdect theloginstopic.

ifii SAL Server Enterprise Manager - [Console Root\Microsoft SAL ServersASAL Server Groups . [E[=]

J[%] LConzole ‘Window  Help |_|- _Iﬁl I
|J Action  Wiew  Tools |J = o= | | [ | @ |J %lfe 2 | EK’ L Ea
Tiee I Logine ltems
[ Console Foot Mame ¢ | Type | Server ficcess
E| Microzoft SOL Servers ﬁ AWSORLD S raberts Windows User Permit
Eﬁ SOL Server Group @ EUILTIM A dministrators Windows Group Perrnit

-5y AQUAMANNSELZE fwindor @gdh Standard Permit
Zp) FABIO [Windows NT) €3 RIFTsde Wwindows User Permit
2 HEMLEYASULZK [windows &sa Standard Permit

i. OFFwIDTH [windows NT) @sde Standard Perrmit
=) RIFT [Windows NT]

iy BIFTASOL2E [Windows NT
H-{1 Databazes

l:l [rata Transformation Se
l:| M anagement

l:l Replication

El{:l Security

- @ Loginz

%5 Server Roles
Linked Servers
' @ Remote Servers
H-C0 Support Services
-2 Meta Data Services
-5 SPRINGS [windows NT)

<] | s

2. Inthedetails pand on theright, right-click and sdect “new login.”
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S0QL Server Login Propertiez - Hew Login E3

General | Server HDIESI Databaze .&ccessl

m Hame:

Authentication

|

" wWindows Authentication

[Em it j

Secunty Seeess:

£ [Grant access

' Uenylaccess

 SOL Server Authentication

Pazsword: I’"c

Defaults
Specify the default lanquage and databasze faor thiz login.

D atabasze: I sde

=l
Language: I <Default: j

] I Cancel | Help |

Sdect the SQL Server Authentication radio button, namethelogin, and provide a
password. Assign a default database.

3. Now dick the Database Accesstab. Scrall through the list of databases and select
the sde database and any other database you want to add thislogin to asa user.

SOL Server Logn Propedies - Hew Logn

Garwtial | Sarvwi Fiokes  Dalabase Access |
_l—i,} Spe=cify whach databanes can be scosssed by s logn

Pemil  Dslsbase | Lser -
Hoitrwand

magler
modsl

[
E
i
E meadh
[
=

[stabans iobes o 'sde’
Pl ini D aisbass Flole -
# T b
ﬂ dbe_owmner —
ﬂ dbi_scoeaadmin
E dbi_secunisdemn

B o dladrin =l

[ ok ] cowe | He |
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4. Click OK and you'll be prompted to confirm your password. The process both
createsthe new login and grantsit access to a database or databases (adds that login
asauser to adatabass).

5. Now expand the databases tree in the treeview and right-click the sde database (or
any other database you' ve added that login to as a user). Sdect Properties from the
popup menu. In the properties form, sdect the Permissionstab. You'll seeagrid of
users of this database with columnsligting permissions. Check off “create table’ and
“create procedure’ for auser who will own datain this database. Check off “ create
table’ for any user in the sde database. Click OK.

Transact SQL

Scripting the creation of your logins and usersis much faster than using the Enterprise
Manager. The same rules apply aswith the Enterprise Manager. Below isa SQL script
that will demongrate thisidea.

/*
Add sde and non-sde | ogin and user
*/
/*
Stepl: Add the logins to the server using
the sp_addl ogi n stored procedure.
sp_addl ogi n ‘ <l ogi n_nane>‘,’ <pass>',’ <def aul t _db>"
*/
use naster

go
sp_addl ogin ‘sde’,’spatial.data’,’ sde’

go
sp_addl ogin ‘arthur’,’dent’,’ sde’

go

/*
Step2: Gant the login access to the sde database
usi ng sp_grantdbaccess. Grant the user create table
and stored procedure. You nmust switch to the sde
dat abase to do this.

*/

use sde

go

sp_grant dbaccess ‘ sde’

go

sp_grantdbaccess ‘arthur’

go

grant create table to sde

grant create table to arthur

grant create procedure to sde

grant create view to sde

grant create function to sde --SQ Server 2k only!
grant create procedure to arthur

go

Using Windows 2000 or WindowsNT loginswith ArcSDE
ArcSDE 8.1 for MS SQL Server supports both SQL Server and Windows authentication.

Windows users are parts of domains and groups. Y ou can add individual windows users
SQL Server and connect with them to ArcSDE data stores. There areissueswith this
implementation aslogin names and user names can differ.
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To useintegrated loginswith ArcSDE you must:

1. Addthedomain user to agroup on the ArcSDE server.

2. Addthedomain user to the SQL Server asanew login.

3  Grant the new login accessto a database.

4  Grant thelogin appropriate permissionswithin the database.

You don’t haveto perform points 2-4 if your Windows NT user is added to the machine
and isamember of the Windows NT administration group on that machine.

NOTE: Windows NT groups are not supported at ArcSDE 8.1.2 and 8.2.

Using Windows 2000 or NT ‘sde’ login

You can usean integrated ‘sde’ login ingtead of a SQL Server authenticated sdelogin.
Keegp in mind that theingtaler will always crestea SQL Server ‘sde authenticated login.
However, you don’t have to run the pogtingtaller to set up your sde database.

Tousean integrated sde login:
1. Add the domainnamesdelogin to the SQL Server logins collection.

2. Addthe sdelogin to the sde database (and any other database you intend to use for
Satial data storage) asa user.

3. Grantthesdelogin createtable, view, stored procedure, and function (create
function is necessary in SQL Server 2000 only).

4. Login to Windows as domainname\sde. Open a DOS prompt and switch directories
to %SDEHOME%6\bin. Run sdesetupmssgl —o ingtall asthe sde user. Do not input a
username or password.
desstupmssgl —o ingtall —srift -H C:\sdeB1\sglexe

5. Or, open aDOS prompt and switch directories to %SDEHOME%Y\bin. Run
sdesstupmssgl —o ingtall asthe sde user. Input anull username or password if your
windows account has admin privileges or usethe“sa’ account.
desgtupmssgl —o indtall —srift -H C:\sdeB1\sglexe
desstupmssgl —o indtall —srift -H C:\sdeB1\sglexe —u sa—p <sa password.

6. Run sdeservice—o cresteto creste an sde service. Specify anull string for your
password 4 “” argument. Use the minimum options. -s, -I, -d, -H.
sdesarvice—o create—srift\sgl 2k 4 Fabio —d SQLSERVER —H C:\sdeB1\sjlexe i
ai_&je—p “wn

7. Sart the sdeservice net dart esri_sde, aternatively, make adirect connection toit.
Connecting to an ArcSDE serviceasa WindowsNT login

Y ou can connect to an ArcSDE service without using a username or password with some
ArcSDE dients. The examples bel ow use the administration commands to demondirate
thisfunctionality.

Sde ayer:

C \ >sdel ayer -o describe -i sql 82k
ArcSDE 8.1 Build 633 Tue Nov 21 22:30:10 PST 2000
Layer Adm nistration Wility

Dat abase : VTEST
Tabl e Oaner : VTEST
Tabl e Nane : SANDI EGO NET_JUNCTI ONS
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Spatial Colum : SHAPE

Layer id : 8

Entities : npc

Layer Type : SDE

I/ O Mode : NORVAL

User Privileges : SELECT, UPDATE, |NSERT, DELETE
Layer Configuration: DEFAULTS

Setable:

C \>sdetable -0 create -t authentication_test -d “col A string” -i sql 82k

ArcSDE 8.1 Build 633 Tue Nov 21 22:30:10 PST 2000
Attribute Administration Wility

Successfully created tabl e authentication_test.
Sdeimport:

E:\worl d_sdex>sdei nport -o create -1 test,shp -i sql 82k -f cntry94

ArcSDE 8.1 Build 633 Tue Nov 21 22:30:10 PST 2000
SDEX File Inport Adm nistration Wility

I nporting SDEX fromcntry94 ...
165 features read.
165 features stored.

ArcCatalog:

Lipatual D al abaen Lrmnesshon Fropsrhae
- [+ogen
Barvion EE
Dalaace B

I reppeoated by veas DEMHE]

LT
st Hars ||| [
P I | ........

' Z.avn FarmePanowad Tl Coraacian
s i
FF 5w sniann
sdu DEFALLT Chinge. . |

[ oo | Cancel |

NOTE: Usngintegrated logins (Windows 2000 and NT) in direct connect

If you make adirect connection to ArcSDE using a Windows 2000 or NT user, your
connection login and password will be taken from your operating system login.
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2. Using roles

Once you have created logins and granted them user access to databases, you should
create roles and assgn those userstoroles. Add your usersto roles based upon
operationsthey’ll perform. For example:

» Viewers usarsthat have read-only accessto data.
e Editors usersthat will edit datain a database.

» Deveopers usersthat will create and deploy applications based upon datain a
database.

There arefour types of roles, database, user defined, fixed server, and application.
Application rolesare not supported. Databaseroles are pre-exigting, sl server defined
roles. User defined roles are created by an administrator within a database.

Adding a database user to arole smplifies adminigtration by reducing the number of
things you have to do per user. If you define arolethat has create table and procedure and
then add all your ArcSDE userstoit, you have reduced the number of timesyou haveto
grant a privilegeto each one.

Createa User Defined rolewith sp_addr ol e or the Enterprise Manager. For example:
sp_addrole ‘Editors’
Will create auser defined role* Editors owned by the dbo user. 'Y ou would now add

userstothisrolewith the MS SQL Server Enteprise Manager or thesp_addr ol emenber
stored procedure:

sp_addrol enenber ‘Editors’,’ bob’
Using database roles

Databaseroles are pre-exiging rolesthat carry implicit privileges and permissons.
Publicisadatabaserolethat al usarsbelong to. Exercise extreme caution when using
database roles as they can produce unexpected side effects. The advantageto using
database rolesisthat they carry implicit permissons and privileges meaning lesswork for
you to do.

When to use database roles:
» Db datareader: Togrant sdect on al tablesin a databaseto arole member.
* Db _ddladmin: Permitsauser torun any ddl statement in a database.

* Db _owner: Makeauser sysadmin of a database without changing the user
nameto “dbo.”

Fixed server roles

Fixed server roles pertain to the server, and hence, al databases. There aretwo main
thingsto consider here: if you add a user to the sysadmin fixed server role, anything that
user cregtesin the databaseis owned by ‘dbo’ in any database, and you can add a user to
multiple, sometimes conflicting, roles. Thislast point will assuredly cause problems
when you connect and attempt to view (or load) your data. It is easy to do this, so make
sureyou don't. Figure 2.5 isascreenshot of SQL Server 2000 that showsthis. Be careful
you don't do thid
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Figure 2.3: Adding a login to all fixed server roles—Don't do this!

SOL Server Login Properties - New Logm

Garwial  Server Rokes | Database Acces |

S Flofie
_IE? Svven polec o8 uped b geand peover-Ede sscualy privileges o &
B login

[Server Finke
W h Syatem Admrehation
e Dei"_".| ey Sderisiisl o
u' n‘.i‘_‘ St Addardyatons
& g Selup Adwsralon

¥ % Digk Admirkiraton
# "t Datebase Dieston i |

Drecrvprion,

Emmmmhﬂmsmnniuhsliﬁm

_ Properies |

Ok Carcal Hidg

3. Grant permission to data to those roles

Onceyou' ve created logins, added them as usersto databases, and added those usersto
roles, itisether timetoload data, or grant permission on that datatotheroles. Chapter 4
covers data lcading but before you can load and grant permissions, you must decide who
should own the data, and henceforth do the granting.

Who should own the data?

Designate one user asthe owner of al your data. Load all your data asthat user and then
grant permissionsto that datato roles. The advantage of this system isthat your database
will not get cluttered with tables belonging to several different users.

If you load all your data and build ArcGIS complex features, and then add your
dataowner to the sysadmin fixed server role, you may cause problems maintaining those
complex features.

Granting Permission to Simple Features

Usethe sdelayer -o grant or -0 revoke command to grant or revoke a privilege (SELECT,

INSERT, UPDATE, DELETE) toardle. For example, you have arolecalled * Editors in
the sde database. To grant thisrole SELECT, INSERT, UPDATE, DELETE permissions
againg an ArcSDE feature dass, ‘county_hiways -

sdel ayer -o grant -U highways_editors -A SELECT, | NSERT, UPDATE, DELETE -I
county_hi ways, shape -u county -p big.bob -i esri_sde -s vogon

Granting Per mission to Complex Features
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As complex features are managed by the ArcGIS application, you must useit to grant
permissonsto such datatorolesor individua users. Right dick the festure dassor
feature dataset in ArcCatalog and sdlect Privileges. NOTE: A user or roe must have
insert, update and del ete privilege to make multi-versioned edits.

Managing transaction logs

Transaction logs are composed of a physical log, virtual logs, and alogical log. The
physical log representsthe transaction log file or files on disk, whilevirtual logsare
internal segments of thosefiles. Thelogica log contains the active portion of the
transaction log.

Transaction logs record transactions, data modifications, extent allocations and
desllocations, and crestion/destruction of tables and indexes. Thisrecord allows you to:

1. ROLLBACK changes made within atransaction.

2. During recovery, rall back incomplete transactions initiated before a database
failure

3. During recovery, roll forward modifications listed in the log but not yet written
to disk.

Each record written to the log has a Log Sequence Number (LSN). All new records are
written to the end of thelog and have a higher LSN than its predecessor. Thelogical log
will grow until it consumes all open spacein the physical log. Thiswill causethe
physical log to autogrow if allowed or throw an error. If the database usesthe smple
recovery model, thelogical log will truncate itsdf when automatic checkpoints occur. I
the database usesthe full or bulk-logged recovery modd, 1og truncation will occur after a
BACKUP LOG gatement compl etes.

Thelogical log cannat truncate itsdlf past the Minimum Log Sequence Number
(MinLSN), usualy the oldest uncommitted transaction recorded.

Transaction logs are used to recover a database in the full or bulk-logged recovery
models. The smple recovery mode only restores adatabase to itslast backup. If you
require point-in-time recovery of your data, use the full recovery mode for your
database. If your datais unchanging, usethe smplerecovery modd. The bulk-logged
recovery model performs minimal logging of certain operations and does not support
point in time recovery.

If you have never made a backup of your databases, you'll notice that your transaction
logs have grown to consderable sze. ArcSDE Transaction logs grow due to data
loading, editing, and making sdectionsinto sde_logfiles. When you make sdections
with ArcGIS dients such as ArcMap™, all sdlections exceeding 100 records are written
into a database logfile. The continuousinserting and deleting from this table will make
the database transaction log grow.

Backing up your database and |ogfile should contral the size of thelog by truncating it. If
you have not made regular backups of the transaction log, you'll need to take action to
reduceitssize. To reduce the amount of space used within the physical logfile by the
logical log, truncateit. To reducethe overall sze of the physical logfile, shrink it.

Truncating transaction logs

Truncating atransaction log refersto the process of removing records from thelog that
areno longer necessary for database recovery. These LSNs of these records would
precede the MinLSN of the active portion of thelogical log. Truncating the log will not
shrink the size of the physical 1og.

To truncate your log do one of the following:
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1. Backup the database using either the Enterprise Manager or the Backup statement.
Backup the logfile using the Enterprise Manager or the Backup statement.

3. Usethesmplerecovery modd. This modd will automatically truncate your
database whenever a checkpoint occurs or when thelog fillsto 70%.

Onceyou' ve issued the backup statement, all records preceding the MinLSN are marked
for reuse, and the reported size of the transaction log'slogica log issmaller. The
following figures demongrate this.

Figure 2.4: A transaction log after registering some very large feature classes with the Geodatabase
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Figure 2.5: The same log after a database backup. The log has been truncated.
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Shrinking the transaction log

Truncating thelog marks all nonactive transactions as reusable but does not reclaim any
gpace, only delaying any more growth to the physical log file. In the case shown above
in Figure 2.5, the physical log file till consumes 315.8 MB even though only 11.4 MB
areactive. You may find that you need some of thisextraspace. Shrinking the
transaction log will return allocated space to the operating system.

To shrink the transaction log do one of the following:

1. UsetheEnterprise Manager’s Shrink database utility: Right-click your database and
sHect al tasks— Shrink Database. Input your desired resulting free space and click
OK.

2. UseDBCC SHRINKDATABASE.
In thefigure below, we used the Enterprise Manager to shrink the logfileto 49.7 MB.

Figure 2.6: The logfile’s new size after shrinking it
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Help! It won’t shrink!

Under certain circumstances, you will not be able to shrink the size of the logfile. Asthe
logical 1og progresses through serid lists of Log Sequence Numbers, the active portion of
thelog will arrive at the end of the physical file. Y ou cannot return space preceding the
MinLSN to the operating systlem. What you must do is advance the MinLSN to the
beginning of the physical file by following this process:

1. Backupthedatabase. Thiswill mark the preceding records to the minimum log
seguence asreusable. Check thesze of thelog file

2. Execute someupdatesusing t-sgl. This should move the active portion of thelog
toward the beginning of the physicdl file.

3. Execute dbcc shrinkdatabase (dbname) to create a“ shrinkpoint.”
4. Backupthelogfile

At this point you should see more free spacein thelogfile. Repeeat afew timesif
necessary.
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CHAPTER 3

Configuring DBTUNE storage
parameters

Each ArcSDE service contains a metadata table, SDE_dbtune, that
contains customization parameters for data loading and access.
SDE_dbtune allows a database administrator to control data placement
onto filegroups, index fillfactor, inlining of binary data, and filtering
feature classes and rasters across database boundaries. This chapter
explains the purpose of SDE_dbtune and the keywords, parameters
and configuration settings it contains.

The SDE_dbtune table

The SDE_dbtunetableis created during setup of the ArcSDE software. The ArcSDE
post-ingallation utilty or the command sdesetupmssgl will createit. The SDE_dbtune
table has the following definition.

Column Name Data Type Length Allows Null
keyword varchar 32 no
parameter_name varchar 32 no
config_string varchar 2048 yes

After creating the SDE_dbtune table, the ArcSDE setup popul ates the table with the
contents of the dbtune.sde file, which islocated in the % SDEHOM E%etc directory.
If an SDE_dbtune table already exists, the ArcSDE setup may update some of its
contents.

The keyword field stores the keywords that you reference when you load data, build
Geodatabase data models, or store ArclMS metadata server documents. Within each
keyword, there are a number of parameters, stored in the parameter_namefield. Each
parameter has a configuration string associated with it, stored in the config_string
fidd.

Y ou use the SDE_dbtune table for these purposes:

Load tables and indexes onto specific filegroups.

Specify an index created as either clustered or non-clustered.

Dictate the percentage to which an index page isfilled.

Determine the amount of binary data to be inlined into data pages.
Control cross database query behavior —whether or not to filter feature
classes and rasters at database boundaries.

grwONE
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For most databases, the defaultslisted in the SDE_dbtune table should be acceptable,
except for the CROSS DB QUERY_FILTER parameter. This parameter allows
you to prohibit ArcSDE from returning lists of all feature classes and rastersin all
databases that the connecting user has permission to or owns. There should be no
reason to change the default clustering parameters.

How it Works

When you load data, creste metadata server tables, or build geodatabase models,
parameters are read from SDE_dbtune and influence the way the dataisloaded. Thereis
aminor exception to this, CROSS_DB_QUERY _FILTER, which isread upon
connection.

Again, the SDE_dbtunetable hasthree columns. keyword, parameter, and config_string.
The keyword column holds values that you reference during dataloads. An example
keyword is“DEFAULTS.” The parameter column holds gtringsthat identify a particular
object within akeyword. An example parameter would be
“BLK_INDEX_COMPOSITE.” The config_string column containsavaluethat is
applied to the object identified by the parameter column. An example config_string
value pertaining tothe“BLK_INDEX_COMPOSITE” parameter could be“WITH
FILLFACTOR=95 ON RAS FG."

For example, you use the sderaster command to load araster into an ArcSDE spatial
database but have made some configuration changes that you want to apply to the ragter
when it iscreated. You have added akeyword, RASTERS, to the SDE_dbtune table that
ingructs ArcSDE tofill composite index pages of the block table to 95% capacity. You
reference that keyword with the sderaster command’ s—k parameter. For example:

sderaster —o inport —| Col oFl oodPl ain,i mage —g —f cfp0456.tif —k RASTERS ...
The RASTERS keyword has a parameter, BLK_INDEX_ COMPOSITE, that allows you
to specify how much to fill theindex pages of the compositeindex on the raster’ s block

table, and on which filegroup to creste thisindex. For example, theentry in the
SDE_dbtune table might look like this:

Keyword Parameter_name Config_string

RASTERS BLK_INDEX_COMPOSITE | WITH FILLFACTOR=95 ON RAS_FG

When you execute the sderaster command above, the loader readsthe—k RASTERS
keyword, and when it crestes the compositeindex on the block table, it crestes the index
with afillfactor of 95% on afilegroup caled “RAS FG.” T-SQL datadefinition
language (DDL) would look like this:

CREATE UNI QUE CLUSTERED
I NDEX [ SDE bl k_4 pk] ON [dbo].[SDE bl k_4] ([rasterband_id],

[rrd_factor], [row.nbr], [col_nbr])
W TH

FI LLFACTOR = 95
ON [ RAS_FG

Parameterswill be redundant in thistable; each keyword can specify a parameter already
listed under DEFAULTS.

In sum, the smplerulesfor the SDE_dbtunetable ares

1. SDE dbtuneisused to control data placement, index fill factors, index clustering,
binary datainlining, and cross database querying ability.

2. If you don't specify a keyword when you load data, you use whatever settings
defined under DEFAULTS.
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3. If you reference akeyword that does not have full compliment of dbtune keywords,
anything missing defaultsto DEFAULTS.

4. Youarenat required to make any additional editsto SDE_dbtune to makethe
software work.

Editing the SDE_dbtune table

Administrators are encouraged to edit the contents of the SDE_dbtunetable using the
SQL Server Enterprise Manager or the SQL Server Query Analyzer. The sdedbtune
administration tool has also been provided to enable the export of the contents of this
tableto afile. The file can then be edited in a Windows NT file-based editor such as
"WordPad". After updating the file, users can then repopulate the SDE_dbtune table
using the import operation of the sdedbtune command. In the following example the
SDE_dbtune table is exported to the dbtune.out file, thefileis edited with Windows

WordPad, and then it isimported after making changesto the file.

C \ >sdedbtune -0 export -f dbtune.out -i sql 82k -s rhiannon -D sde -u sde
-p go

ArcSDE 8.1 Build 664 Tue Dec 26 22:32:22 PST 2000

Attribute Adm ni stration Wility

Successfully exported to file SDEHOMWE et c\ dbt une. out
C\>wite %dehone% et c/ dbt une. sde

C \ >sdedbtune -o inport -f dbtune.out -i sql 82k -s rhiannon -D sde -u sde
-p go

ArcSDE 8.1 Build 664 Tue Dec 26 22:32:22 PST 2000

Attribute Adm ni stration Wility

I mport SDE_dbtune Table. Are you sure? (Y N: y

Successfully inported fromfile SDEHOVE et c\ dbt une. out

The sdedbtune administration tool always exports the file in the etc directory of the
ArcSDE home directory. Y ou cannot rel ocate the file to another directory with a
qualifying pathname. By not allowing the relocation of thefile, the sdedbtune
command ensures that they are located in the ArcSDE software' s etc directory under
the ownership of the ArcSDE administrator.

Understanding the SDE_dbtune keywords

The SDE_dbtune table is grouped by keyword. At ArcSDE 8.2, the following
keywords are included by default:

Sel ect distinct(keyword) from sde.sde_dbtune

DATA_Di CTI ONARY
DEFAULTS

| M5_METADATA

| M5_METADATARELATI ONSH PS
| M5_METADATATAGS

| M5_METADATATHUVBNAI LS
| M5_METADATAUSERS

| M5_METADATAVALUES

| M5_METADATAWORDI NDEX

| M5_METADATAWORDS

LOGFI LE_DEFAULTS
NETWORK _DEFAULTS
NETWORK_DEFAULTS: : DESC
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NETWORK _DEFAULTS: : NETWORK

Use of the distinct function in the above query indicates that there are multiple
records per keyword. The defaults keyword, by default, has 50 entries.

DEFAULTS keyword

Whenever you create an object within an ArcSDE database and don’t specify an
SDE_dbtune keyword, the DEFAULTS keyword supplies al data creation
parameters. When you connect to your ArcSDE database, the value of
CROSS DB _QUERY_FILTER isread to determine whether or not ArcSDE should
allow accessto feature classes and rastersin any database or only the presently
connected database. |f you customized other keywords, but did not supply all
parameters, missing parameter values will be read from the DEFAULTS keyword

list. By default, the DEFAULTS keyword contains these entries: Sel ect * from
sde. sde_dbt une where keyword = ‘ DEFAULTS

Keyword
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS
DEFAULTS

Parameter
A_CLUSTER_ROWID
A_CLUSTER_SHAPE
A_CLUSTER_STATEID
A_CLUSTER_USER
A_INDEX_ROWID
A_INDEX_SHAPE
A_INDEX_STATEID
A_INDEX_USER
A_STORAGE
B_CLUSTER_ROWID
B_CLUSTER_SHAPE
B_CLUSTER_USER
B_INDEX_ROWID
B_INDEX_SHAPE
B_INDEX_USER
B_STORAGE
B_TEXT_IN_ROW
CROSS_DB_QUERY_FILTER
D_CLUSTER_ALL
D_CLUSTER_DELETED_ AT
D_INDEX_ALL
D_INDEX_DELETED_AT
D_STORAGE
F_CLUSTER_FID
F_INDEX_AREA
F_INDEX_FID
F_INDEX_LEN
F_STORAGE
F_TEXT_IN_ROW
S_CLUSTER_ALL
S_CLUSTER_SP_FID

config _string
0
1
0
0
WITH FILLFACTOR =75
WITH FILLFACTOR =75

WITH FILLFACTOR =75
WITH FILLFACTOR =75

0
1
0
WITH FILLFACTOR =75
WITH FILLFACTOR =75
WITH FILLFACTOR =75

256

1

0

1

WITH FILLFACTOR =75
WITH FILLFACTOR =75

1

WITH FILLFACTOR =75
WITH FILLFACTOR =75
WITH FILLFACTOR =75

256
1
0
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DEFAULTS S_INDEX_ALL WITH FILLFACTOR =75
DEFAULTS S_INDEX_SP_FID WITH FILLFACTOR =75
DEFAULTS S_STORAGE

DEFAULTS UI_TEXT

DATA_DICTIONARY keyword

When the ArcSDE system tables are created during setup, the ArcSDE and
geodatabase system tables and indexes are created with the storage parameters of the
DATA_DICTIONARY keyword. To influence where and how the
DATA_DICTIONARY tables are created, you have two options:

1. Drop any existing ArcSDE system tables (be careful), edit the dbtune.sde filein
%SDEHOME%etc, and then run sdesetupmssgl —o install.

2. Create a custom dbtune.sde file, run the ArcSDE Post-Installation utility, and
browse to it during the “ArcSDE configuration files’ portion of the setup.

To alter placement of existing tables, use the Enterprise Manager or T-SQL to add
files and filegroups.

If your site makes extensive use of a multiversioned database, consider separating
the MVTABLES MODIFIED, STATE_LINEAGES, and STATES tables and
indexesinto their own filegroups to reduce I/O contention. If the dbtune.sde file does
not contain the DATA_DICTIONARY keyword, or if any of the required parameters
are missing from the keyword, the following records will be inserted into the
DATA_DICTIONARY when thetableis created.

Sel ect * from sde. sde_dbt une where keyword = ‘ DATA DI CTI ONARY

DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY
DATA_DICTIONARY

B_CLUSTER_ROWID
B_CLUSTER_USER
B_INDEX_ROWID
B_INDEX_USER

B_STORAGE
MVTABLES_MODIFIED_INDEX
MVTABLES_MODIFIED_TABLE
STATE_LINEAGES_INDEX
STATE_LINEAGES_TABLE
STATES_INDEX
STATES_TABLE

UL_TEXT

VERSIONS_INDEX
VERSIONS_TABLE

0

0

WITH FILLFACTOR =75

WITH FILLFACTOR =75

WITH FILLFACTOR =75

WITH FILLFACTOR =75

WITH FILLFACTOR =75

WITH FILLFACTOR =75

LOGFILE keywords

SDE Logfiles are used by ArcSDE to maintain temporary and persistent sets of
selected records. There are two logfile tables per user, SDE_L ogfiles and
SDE_Logfile data. Both tables are created during the first connection a user makes,
or recreated if they have been deleted the next time a user connects.
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You can create keywords for a user’s logfiles by appending the username to they
LOGFILE_<username> keyword. The next time that user connectsto an ArcSDE
data store, logfiles will be created according to the parameters and config_strings
specified in that keyword. Missing params will default to LOGFILE_DEFAULTS.

Most installations of ArcSDE will function well using the LOGFILE_DEFAULTS
parameters. However, for applications that make heavy use of logfiles, such as
ArclInfo, ArcEditor™, ArclMS® MetaData Server, and ArcView, it may help
scalahility to spread the logfiles across separate filegroups. ArcGIS clients write
logfiles whenever a selection set exceeds 100 records. Best practice, however,
would be to change the client side Geodatabase registry setting for
SelectionThreshold, boosting it to over 1000 records, first.

LOGFILE_DEFAULTS looks like this:

Sel ect * from sde. sde_dbt une where keyword = ‘ LOGFI LE DEFAULTS

LOGFILE_DEFAULTS
LOGFILE_DEFAULTS

LD_CLUSTER_ALL 0
LD_CLUSTER DATAID 0

LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS
LOGFILE_DEFAULTS

LD_CLUSTER_ROWID
LD_INDEX_ALL
LD_INDEX_DATA_ID
LD_INDEX_ROWID
LD_STORAGE
LF_CLUSTER_DATA_ID
LF_CLUSTER_ID
LF_CLUSTER_NAME
LF_INDEX_DATA_ID
LF_INDEX_ID
LF_INDEX_NAME
LF_STORAGE
UI_TEXT

IMS_METADATA* Keywords

1

WITH FILLFACTOR =75
WITH FILLFACTOR =75
WITH FILLFACTOR =75

0
0
0
WITH FILLFACTOR =75
WITH FILLFACTOR =75
WITH FILLFACTOR =75

The IMSMETADATA keywords control storage of IMS Metadata Server tables. These
keywords are a standard part of the dibtune table but are only meaningful at ArcSDE 8.2
and beyond. If the keywords are not present in the dbtune file when it isimported into the
SDE _dbtunetable, ArcSDE applies software defaults. For more information about
ingalling IMS Metadata and the associated tables and indexes, refer to ArclMS Metadata
Server documentation.

IMS_METADATA
IMS_METADATA
IMS_METADATA

B_CLUSTER_ROWID 0
B_CLUSTER_SHAPE 1
B_CLUSTER_USER 0
WITH FILLFACTOR =75

IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA

B_INDEX_ROWID
B_INDEX_SHAPE
B_INDEX_USER
B_STORAGE
B_TEXT_IN_ROW
F_CLUSTER_FID
F_INDEX_AREA

WITH FILLFACTOR =75
WITH FILLFACTOR =75

256
1
WITH FILLFACTOR =75
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IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATA
IMS_METADATARELATIONSHIPS
IMS_METADATARELATIONSHIPS
IMS_METADATARELATIONSHIPS
IMS_METADATARELATIONSHIPS
IMS_METADATARELATIONSHIPS
IMS_METADATARELATIONSHIPS
IMS_METADATATAGS
IMS_METADATATAGS
IMS_METADATATAGS
IMS_METADATATAGS
IMS_METADATATAGS
IMS_METADATATAGS
IMS_METADATATHUMBNAILS
IMS_METADATATHUMBNAILS
IMS_METADATATHUMBNAILS
IMS_METADATATHUMBNAILS
IMS_METADATATHUMBNAILS
IMS_METADATATHUMBNAILS
IMS_METADATATHUMBNAILS
IMS_METADATAUSERS
IMS_METADATAUSERS
IMS_METADATAUSERS
IMS_METADATAUSERS
IMS_METADATAUSERS
IMS_METADATAUSERS
IMS_METADATAVALUES
IMS_METADATAVALUES
IMS_METADATAVALUES
IMS_METADATAVALUES
IMS_METADATAVALUES
IMS_METADATAVALUES
IMS_METADATAW ORDINDEX
IMS_METADATAW ORDINDEX
IMS_METADATAW ORDINDEX
IMS_METADATAW ORDINDEX
IMS_METADATAW ORDINDEX
IMS_METADATAW ORDINDEX
IMS_METADATAWORDS

F_INDEX_FID
F_INDEX_LEN
F_STORAGE
F_TEXT_IN_ROW
S_CLUSTER_ALL
S_CLUSTER_SP_FID
S_INDEX_ALL
S_INDEX_SP_FID
S_STORAGE
UI_TEXT
B_CLUSTER_ROWID
B_CLUSTER_USER
B_INDEX_ROWID
B_INDEX_USER
B_STORAGE
UI_TEXT
B_CLUSTER_ROWID
B_CLUSTER_USER
B_INDEX_ROWID
B_INDEX_USER
B_STORAGE
UI_TEXT
B_CLUSTER_ROWID
B_CLUSTER_USER
B_INDEX_ROWID
B_INDEX_USER
B_STORAGE
B_TEXT_IN_ROW
UIL_TEXT
B_CLUSTER_ROWID
B_CLUSTER_USER
B_INDEX_ROWID
B_INDEX_USER
B_STORAGE
UI_TEXT
B_CLUSTER_ROWID
B_CLUSTER_USER
B_INDEX_ROWID
B_INDEX_USER
B_STORAGE
UI_TEXT
B_CLUSTER_ROWID
B_CLUSTER_USER
B_INDEX_ROWID
B_INDEX_USER
B_STORAGE
UI_TEXT
B_CLUSTER_ROWID

WITH FILLFACTOR =75
WITH FILLFACTOR =75

256
1
0

WITH FILLFACTOR =75
WITH FILLFACTOR =75

0
1

WITH FILLFACTOR =75
WITH FILLFACTOR =75

1
0

WITH FILLFACTOR =75
WITH FILLFACTOR =75

0
1

WITH FILLFACTOR =75
WITH FILLFACTOR =75

256

1
0

WITH FILLFACTOR =75
WITH FILLFACTOR =75

0
1

WITH FILLFACTOR =75
WITH FILLFACTOR =75

0
1

WITH FILLFACTOR =75
WITH FILLFACTOR =75
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IMS_METADATAWORDS
IMS_METADATAWORDS
IMS_METADATAWORDS
IMS_METADATAWORDS
IMS_METADATAWORDS

B _CLUSTER USER 0

B_INDEX_ROWID WITH FILLFACTOR = 75
B_INDEX_USER WITH FILLFACTOR = 75
B_STORAGE

UI_TEXT

The NETWORK_DEFAULTS keyword

The NETWORK_DEFAULTS keyword contains the default parameters for the
ArcGIS network class. If the user does not select a network class composite keyword
from ArcCatalog interface, the ArcGI S network is created with the parameterswithin
the NETWORK_DEFAULTS keyword. Whenever a network class composite
keyword is selected, its parameters are used to create the feature class, table, and
indexes of the network class. If a network composite keyword is missing any
parameters, ArcGI S substitutes the parameters of the DEFAULTS keyword rather
than the NETWORK_DEFAULTS keyword. So the parameters of the
NETWORK_DEFAULTS keyword are only used in the event that no network
composite keyword is selected. If a NETWORK_DEFAULTS keyword is not
present within a dbtune file that isimported into the SDE_dbtunetable, the following
NETWORK_DEFAULTS keyword is created:

NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS
NETWORK_DEFAULTS

A_CLUSTER_ROWID
A_CLUSTER_SHAPE
A_CLUSTER_STATEID
A_CLUSTER_USER
A_INDEX_ROWID
A_INDEX_SHAPE
A_INDEX_STATEID
A_INDEX_USER
A_STORAGE
B_CLUSTER_ROWID
B_CLUSTER_SHAPE
B_CLUSTER_USER
B_INDEX_ROWID
B_INDEX_SHAPE
B_INDEX_USER
B_STORAGE
B_TEXT_IN_ROW
D_CLUSTER_ALL
D_CLUSTER_DELETED AT
D_INDEX_ALL
D_INDEX_DELETED_AT
D_STORAGE
F_CLUSTER_FID
F_INDEX_AREA
F_INDEX_FID
F_INDEX_LEN
F_STORAGE
F_TEXT_IN_ROW
S_CLUSTER_ALL

0
1
0
0
WITH FILLFACTOR =75
WITH FILLFACTOR =75

WITH FILLFACTOR =75
WITH FILLFACTOR =75

0
1
0
WITH FILLFACTOR =75
WITH FILLFACTOR =75
WITH FILLFACTOR =75

256

0

1

WITH FILLFACTOR =75
WITH FILLFACTOR =75

1

WITH FILLFACTOR =75
WITH FILLFACTOR =75
WITH FILLFACTOR =75

256
1
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NETWORK_DEFAULTS S_CLUSTER_SP_FID 0
NETWORK_DEFAULTS S_INDEX_ALL WITH FILLFACTOR = 75
NETWORK_DEFAULTS S_INDEX_SP_FID WITH FILLFACTOR = 75

NETWORK_DEFAULTS S_STORAGE

Network class composite keywords

The composite keyword is a unique type of keyword designed to accommodate the
tables of the ArcGIS network class. The network table’ s size variation requires a
keyword that provides configuration parameters for both large and small tables.
Typically, the network descriptions tableis very large in comparison with the others.
To accommodate the vast difference in size of the network tables, the network
composite keyword is subdivided into elements. A network composite keyword has
three elements. the parent element defines the general characteristic of the keyword
and the junctions feature class, the description element defines the configuration of
the DESCRIPTIONS table and its indexes, and the network e ement defines the
configuration of the remaining network tables and their indexes. The parent e ement
does not have a suffix, and its keyword looks like any other keyword. The
description element is demarcated by the addition of the ::DESC suffix to the parent
element’ s keyword, and the network element is demarcated by the addition of the
:NETWORK suffix to the parent element’s keyword.

NETWORK_DEFAULTS::DESC A_CLUSTER_ROWID 1
NETWORK_DEFAULTS::DESC A_CLUSTER_STATEID 0
NETWORK_DEFAULTS::DESC A_CLUSTER_USER 0
NETWORK_DEFAULTS::DESC A_INDEX_ROWID WITH FILLFACTOR =75
NETWORK_DEFAULTS::DESC A_INDEX_STATEID WITH FILLFACTOR =75
NETWORK_DEFAULTS::DESC A_INDEX_USER WITH FILLFACTOR =75
NETWORK_DEFAULTS::DESC A_STORAGE

NETWORK_DEFAULTS::DESC B_CLUSTER_ROWID 1
NETWORK_DEFAULTS::DESC B_CLUSTER_USER 0
NETWORK_DEFAULTS::DESC B_INDEX_ROWID WITH FILLFACTOR =75
NETWORK_DEFAULTS::DESC B_INDEX_USER WITH FILLFACTOR =75
NETWORK_DEFAULTS::DESC B_STORAGE

NETWORK_DEFAULTS::DESC B_TEXT_IN_ROW 256
NETWORK_DEFAULTS::DESC D_CLUSTER_ALL 0
NETWORK_DEFAULTS::DESC D_CLUSTER_DELETED_AT 1
NETWORK_DEFAULTS::DESC D_INDEX_ALL WITH FILLFACTOR =75

NETWORK_DEFAULTS::DESC D_INDEX_DELETED_AT WITH FILLFACTOR =75
NETWORK_DEFAULTS::DESC D_STORAGE

NETWORK_DEFAULTS::NETWORKA_CLUSTER_ROWID 1
NETWORK_DEFAULTS::NETWORKA_CLUSTER_STATEID 0
NETWORK_DEFAULTS::NETWORKA_CLUSTER_USER 0
NETWORK_DEFAULTS::NETWORKA_INDEX_ROWID WITH FILLFACTOR =75
NETWORK_DEFAULTS::INETWORKA_INDEX_STATEID WITH FILLFACTOR =75
NETWORK_DEFAULTS::NETWORKA_INDEX_USER WITH FILLFACTOR =75
NETWORK_DEFAULTS::NETWORKA_STORAGE
NETWORK_DEFAULTS::NETWORKB_CLUSTER_ROWID 1
NETWORK_DEFAULTS::NETWORKB_CLUSTER_USER 0
NETWORK_DEFAULTS::NETWORKB_INDEX_ROWID WITH FILLFACTOR =75
NETWORK_DEFAULTS::NETWORKB_INDEX_USER WITH FILLFACTOR =75

NETWORK_DEFAULTS::NETWORKB_STORAGE
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NETWORK_DEFAULTS::NETWORKB_TEXT_IN_ROW 256
NETWORK_DEFAULTS::NETWORKD_CLUSTER_ALL 0
NETWORK_DEFAULTS::NETWORKD_CLUSTER_DELETED_AT 1
WITH FILLFACTOR =75

NETWORK_DEFAULTS::NETWORKD_INDEX_ALL
NETWORK_DEFAULTS::NETWORKD_INDEX_DELETED_AT
NETWORK_DEFAULTS::NETWORKD_STORAGE

Parameters and Config_Strings
The previous section listed the default keywords but did not explain parameters and their

config_strings. Parameters and config_strings are used by ArcSDE to identify how

something is created with regard to:

a b~ w DN P

Whereit is created (filegroup).
Whether or not to cluster an index.
How much to fill each index page (FILLFACTOR).

How much binary data should be stored inline to a data page.

Whether to alow for cross database query support.

WITH FILLFACTOR =75

Parameters identify the thing to be crested while config_strings identify how it should be
created. Parametersand config_stringsfall generaly into these categories:

Parameter_name

Config_string

Parameter Example

Config_String

Example
Cluster an index 1=yes;0=no A_CLUSTER_SHAPE 1
Index storage and fillfactor WITH A_INDEX_SHAPE WITH
FILLFACTOR=75 FILLFACTOR
ON =750N
<FILEGROUP> mv_Fg
Table storage ON A_STORAGE ONmv_Fg
<FILEGROUP>
* TEXT_IN_ROW Inline up to 256 F_TEXT_IN_ROW 256
(default) bytes in
the data page
CROSS_DB_QUERY_FILTER | 1=Yes;0=no CROSS_DB_QUERY_FILTER | O
UL_TEXT Descriptive Text UL_TEXT Rasters
to appear in a Ul
COMMENT Descriptive Text COMMENT Raster Info

Table and Index Parameters and Config_strings

You'll notice from the above tables that both parameters and config_stringswill repeat

themsdves. Heresalist of exactly what they mean:
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Adds Table (M ulti-ver sion table) Parameters

An “Addstable’ isamulti-versioned tablethat stores edits made againg afeatureclassin
amulti-versioned database. It isamost identical in structure to the business table but has
additiona columnsto track stateids.

Parameter_name Config_string Note

Adds table (multi-versioned data) rowid
A _CLUSTER_ROWID O index created as non-clustered

Adds table spatial col (shape col)
A _CLUSTER_SHAPE 1 created as clustered

Adds table stateid index created as non-
A_CLUSTER_STATEID 0 clustered

Adds table user defined index (if exists)
A_CLUSTER_USER 0 created as non-clustered

Fill the index pages for rowid index to

75%; add an on <filegroup> to reference
A_INDEX_ROWID WITH FILLFACTOR = 75 a filegroup; with fillfactor=75 on ras_fg
A_INDEX_SHAPE WITH FILLFACTOR =75  Fill the shape index pages to 75%

A_INDEX_STATEID  WITH FILLFACTOR =75 Fill the stateid index pages to 75%

Fill any user defined indexes to 75%;
User defined means ArcSDE didn't

A_INDEX_USER WITH FILLFACTOR =75 create them by default
Specify a filegroup with on <fg>; on
A_STORAGE ras_fg

Business Table Parameters

Thebusinesstableisthe attribute table of alayer or feature dass. It contains attribute
information in addition to aspatial column (of typeint) used to join to the feature table.

Parameter_name Config_String Note
Create the rowid index as clustered or
B_CLUSTER_ROWID 0 not (1=cluster, O=non-clustered)
Create the spatial column index as
B_CLUSTER_SHAPE 1 clustered or not.
Create a user defined index as clustered
B_CLUSTER_USER 0 or non-clustered.

Fill rowid index pages to 75%; append

‘ON <filegroup name>' to reference a
B_INDEX_ROWID WITH FILLFACTOR =75 filegroup: with fillfactor=75 on ras_fg

Fill shape index pages to 75%; append

‘on <filegroup name>' to reference a
B_INDEX_SHAPE WITH FILLFACTOR =75 filegroup.

B_INDEX_USER WITH FILLFACTOR = 75 Fill a user defined index page to 75%
In-line up to 256 bytes directly into the
data page instead of building image

B_TEXT_IN_ROW 256 pages.
Specify a filegroup with ON <filegroup
B_STORAGE name> ON RAS_FG
Deletes Table Parameters
Theddetestableis usad in conjunction to track modifications againgt multi-versoned
tables.
Parameter_name Config_string Note

Create the composite index as clustered

or non-clustered. (O=non-clustered;
D_CLUSTER_ALL 0 1=clustered)

Create the deleted_at column index as

clustered or not. (O=non-clustered;
D_CLUSTER_DELETED_AT 1 1=clustered)
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D_INDEX_ALL

D_INDEX_DELETED_AT

D_STORAGE

Feature Table Parameters

WITH FILLFACTOR =75

WITH FILLFACTOR =75

Fill composite index pages to 75%;
append ‘ON <filegroup name>’ to
reference a filegroup: with fillfactor=75
on ras_fg

Fill deleted_at index pages to 75%;
append ‘ON <filegroup name>’ to
reference a filegroup: with fillfactor=75
onras_fg

Specify a filegroup with ON <filegroup
name>: ON ras_fg

The feature table stores each shape' s extent and geometry. It will also contain records

from multi-versoned inserts and updates.
Parameter_name Config_string
F_CLUSTER_FID 1

F_INDEX_AREA  WITH FILLFACTOR =75

F_INDEX_FID WITH FILLFACTOR = 75
F_INDEX_LEN WITH FILLFACTOR = 75
F_STORAGE

F_TEXT_IN_ROW 256

Spatial Index Table Parameters

Note
Create the fid column index as clustered
(1=yes, 0=no)
Fill the area index pages to 75%; append ON
<filegroup name> to reference a filegroup
Fill the FID index pages to 75%; append ON
<filegroup name> to reference a filegroup
Fill the len index pages to 75%; append ON
<filegroup name> to reference a filegroup
Specify a filegroup with on <filegroup>; ON
RAS_FG
Store up to 256 bytes of binary data in the data
page

The spatial index isagrid that overlays features and is used to identify features to fetch.
The bounding box of patial query is overlaid againg the spatial index tableto sdlect

candidate shapes satisfying the query.
Parameter_name Config_string
S_CLUSTER_ALL 1

S CLUSTER_SP_FID 0
S_INDEX_ALL

S_INDEX_SP_FID

S_STORAGE

Data Dictionary Parameters

WITH FILLFACTOR =

WITH FILLFACTOR =

Note
Create the composite index as clustered
(1=yes;0=no0).
Create the sp_fid index as non-clustered
(1=yes;0=no0).
Fill the composite index pages to 75%;
append ON <filegroup name> to reference
a filegroup
Fill the sp_fid index pages to 75%; append
ON <filegroup name> to reference a
filegroup
Specify a filegroup with on <filegroup>; ON
RAS_FG

75

75

These parameters govern how the ArcSDE metadata tables will be created. They dso

allow for data separation Strategries.

Parameter_name
B_CLUSTER_ROWID 0

B_CLUSTER_USER 0

Config_string

Note
Create rowid index as non-
clustered on data dictionary
tables
Create a user defined index as
non-clustered on data dictionary
tables
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B_INDEX_ROWID

B_INDEX_USER

B_STORAGE

MVTABLES_MODIFIED_INDEX

WITH FILLFACTOR =75

WITH FILLFACTOR =75

MVTABLES_MODIFIED_TABLE

STATE_LINEAGES_INDEX

WITH FILLFACTOR =75

STATE_LINEAGES_TABLE

STATES_INDEX

STATES_TABLE

VERSIONS_INDEX

VERSIONS_TABLE

WITH FILLFACTOR =75

WITH FILLFACTOR =75

L ogfile Tables Parameters
As described previoudy, the sde logfile and sde logfile datatables hold selected sets of

records.

Parameter_name

LD_CLUSTER_ALL

LD_CLUSTER_DATA_ID

LD_CLUSTER_ROWID

LD_INDEX_ALL

LD_INDEX_DATA_ID

LD_INDEX_ROWID
LD_STORAGE
LF_CLUSTER_DATA_ID
LF_CLUSTER_ID

LF_CLUSTER_NAME

Config_string

WITH FILLFACTOR =75

WITH FILLFACTOR =75

WITH FILLFACTOR =75

WITH FILLFACTOR =75

Fill rowid index pages to 75%;
append ON <filegroup name> to
reference a filegroup

Fill user defined index pages to
75%; append ON <filegroup
name> to reference a filegroup
Identify a filegroup for data
dictionary b-tables; ON
<filegroup name>

Fill factor for mvtables_modified
table; append ON <filegroup
name> to reference a filegroup
Identify a filegroup for
mvtables_modified; ON
<filegroup name>

Fill factor for state_lineages
index; append ON <filegroup
name> to reference a filegroup
Identify a filegroup for
state_lineages table; ON
<filegroup name>

Fill factor for state_lineages
index; append ON <filegroup
name> to reference a filegroup
Identify a filegroup for
state_lineages table; ON
<filegroup name>

Fill factor for state_lineages
index; append ON <filegroup
name> to reference a filegroup
Identify a filegroup for
state_lineages table; ON
<filegroup name>

Note
Create the composite index on the
Logfile_data table as clustered
(0=no;1=yes)
Create the data_id index on the
Logfile_data table as clustered
(0=no;1=yes)
Create the rowid index on the
Logfile_data table as clustered
(0=no;1=yes)
Fillfactor for composite index; append
ON <filegroup name> to reference a
filegroup
Fillfactor for data_id index; append ON
<filegroup name> to reference a
filegroup
Fillfactor for rowid index; append ON
<filegroup name> to reference a
filegroup
Identify a filegroup for data with: ON
<filegroup name>
Create the logfile_data table’s data_id
index as clustered (1=yes;0=no)
Create the logfile_data table’s id index
as clustered (1=yes;0=no)
Create the logfile_data table’s name
index as clustered (1=yes; 0=no)
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LF_INDEX_DATA_ID

LF_INDEX_ID

LF_INDEX_NAME

LF_STORAGE

WITH FILLFACTOR =75

WITH FILLFACTOR =75

WITH FILLFACTOR =75

Fillfactor for data_id index on Logdfile
table; append ON <filegroup name> to

load onto a filegroup

Fillfactor for id index on Logfile table;
append ON <filegroup name> to load

onto a filegroup

Fillfactor for name index on logfile table;
append ON <filegroup name> to load

onto a filegroup

Identify a filegroup to hold the Logfile
table with ON <filegroup name>

IMS METADATA* and NETWORK_DEFAULTS* parameters

The parameters for these keywords work much in the same way as the parameters and
config_gtrings of aregular layer or businesstablein that you can customize the index
fillfactors of business, feature, and spatial index tables. Y ou should not change the
clustering parameters. Y ou can edit the config_stringsto identify filegroups and different

fillfactors.
Rager table parameters

Ragtersin ArcSDE are stored as 5 separate tables. Of these tables, only onewill get big,
the BLK tables. Set theBND_CLUSTER_COMPOSITE config_gtring to 1.

Parameter_name

Config_string

AUX_CLUSTER_COMPOSITE 1

AUX_INDEX_COMPOSITE
AUX_STORAGE

BLK_CLUSTER_COMPOSITE

BLK_INDEX_COMPOSITE

BLK_TEXT_IN_ROW

BLK_STORAGE

BND_CLUSTER_COMPOSITE

BND_CLUSTER_ID

BND_INDEX_COMPOSITE

BND_INDEX_ID
BND_STORAGE

RAS_CLUSTER_ID

RAS_INDEX_ID

RAS_STORAGE

WITH FILLFACTOR =75

WITH FILLFACTOR =75

256

WITH FILLFACTOR =75

WITH FILLFACTOR =75

WITH FILLFACTOR =75

Note
Create a clustered index on
the AUX table
Fill the AUX table’s composite
index pages to 75%;
reference a filegroup with ON
ras_fg
Specify a filegroup to store
this table; ON ras_fg
Create a clustered index on
the BLK table
Fill the BLK table’s composite
index pages to 75%;
reference a filegroup with ON
ras_fg
Store up to 256 bytes in the
data page as opposed to
traditional image pages.
Specify a filegroup to store
this table; ON ras_fg
Create a clustered index on
the BND table
Create a clustered index on
the BND table’s id column
Fill the BLK table’'s composite
index pages to 75%;
reference a filegroup with ON
ras_fg
Fill the BLK table’s id index
pages to 75%; reference a
filegroup with ON ras_fg
Specify a filegroup to store
this table; ON ras_fg
Create a clustered index on
the RAS table’s id column
Fill the RAS table’s id index
pages to 75%; reference a
filegroup with ON ras_fg
Specify a filegroup to store
this table; ON ras_fg
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Text in row

Ul_TEXT Parameters

Any parametersliged as“Ul_TEXT” represent dbtune keywordsvisbleto GUIs. Tools
like the Network Builder in Arccatal og expose dbtune keywords for dataloading and
modding operations.

SQL Server 2000 supports the ability to store image, text and ntext values directly in
adatarow. Previousversionsof SQL Server would store the images typesin image
data pages. The advantage of “inlining” or storing someimagetypesin adatarow is
that you may speed fetching of your data since queries will traverse fewer pagesto
find your data. ArcSDE uses an image type column to store its geometry.

The SQL Server and ArcSDE default of for text in row is 256 bytes, but can span
from 72 to 7000 bytes. Be forwarned that the more image data you storein a row,
the larger your table will become, thus eventually slowing down your queries as
more pages must be traversed. Larger raster data should not be stored in row. Points
do not need to be stored in row as spatial queries against them reconstruct the
features from their envelopes instead of reading from the image type.

To enable atable or feature class to store its geometry, rasters, regular images, text
or ntext “in row” reference a keyword containing the appropriate text in row values:

Keyword Parameter_name Config_string
DEFAULTS B_TEXT_IN_ROW 256
DEFAULTS F_TEXT_IN_ROW 256
IMS_METADATA B_TEXT_IN_ROW 256
IMS_METADATA F_TEXT_IN_ROW 256
IMS_METADATATHUMBNAILS B_TEXT_IN_ROW 256
NETWORK_DEFAULTS B_TEXT_IN_ROW 256
NETWORK_DEFAULTS F_TEXT_IN_ROW 256
NETWORK_DEFAULTS::DESC B_TEXT_IN_ROW 256
NETWORK_DEFAULTS::NETWORK B_TEXT_IN_ROW 256

Picking atext_in_row size
Try toinline up to 80% of your vector data. You can ascertain this size by running
this query:

sel ect top 20 percent(datal ength(points)) fromboris.f12 order by
dat al engt h(poi nts) desc

Pick the smallest value from thisresult set. Generally, the default value (256) is
good enough.

Raster data is usually much larger. If you attempt to inline too much, you'll end up
creating too many extents and data pages. Generally, the default value(256) should
suffice.

Fill factor parameters

The*WITH FILLFACTOR = 75" parameter specifies how full each pagein the leaf
level of an index should be. SQL Server uses a default value of 0, which means that
the leaf pages of an index are almost full but that the nonleaf pages have room for at
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least two more rows. If the fillfactor is 100, all pages are completdy full. With afill
factor of 75, each clustered index page starts 75 percent full. Subsequent inserts and
updates to that data add to the index page. When the page hits 100%, itisfull. Any
subsequent insert or update to datain that page will split the page.

Use FILLFACTOR to balance full index pages and page splits. When apageis split,
SQL Server moves approximately 50% of the data in the split page to a new page,
most likely allocated from a different extent. Page splits will fragment your tables,
thus compromising performance. Setting Fillfactor too low resultsin too many data
pages, meaning too many extentsto traverse in a query, thus negatively impacting
performance.

Decision Criteria for choosinga FILLFACTOR

1. Isyour dataread-only? Will it never be edited? If so, set all FILLFACTORS
on your data to 100.

2. Will your data be updated frequently? If so, stay with the defaults.

3. Will your dataincur sporadic updates? If so, boost FILLFACTOR to 85-95%.

Clustered Indexes and their Tables

Clustered indexes store tabular data at their leaf nodes. The data pages at the
clustered index leaf level derivetheir order from the clustered index key value. This
has one important consequence with regard to the SDE_dbtunetable: Y ou cannot
separ ate a table from its clustered index.

For example, you specify that a feature table€' s fid index be created on the Featldx
filegroup while the feature table should be stored on the Feat filegroup. Thefid
index is created as clustered. SDE_dbtune might look like this:

Keyword Parameter_name Config_string
DEFAULTS F_INDEX_FID WITH FILLFACTOR=90 ON FEATIDX
DEFAULTS F_STORAGE ON FEAT

In this case, both the feature table and feature tabl€ s reside on the Featl dx filegroup. The
featuretableis created firdt, then a primary key congraint is applied to the FID column.
The condraint crestes a dustered index on the fid column and references the FEATIDX
filegroup in this statement:

Al ter Table features.dbo.f4 add constraint f4_pk primary key clustered
(fid) with fillfactor=75 on FEATI DX

Another casewould beif you were to specify afilegroup for the feature table but not for
the feature tabl€ sindex.

Keyword Parameter_name Config_string
DEFAULTS F_INDEX_FID WITH FILLFACTOR=90
DEFAULTS F_STORAGE ON FEAT

In this case, both the feature table and clustered index on the fid column will reside on the
Fesat filegroup. This occurs because thetableis created first and when the alter table
satement isapplied, no ON statement is appended because no such gtring islisted in the
config_string column above.

Alter table features.dbo.f5 add constraint f5 pk primary key clustered
(fid) with FI LLFACTCR=75

Ragter dataisdightly different. If you attempt to specify different filegroups for the
raster block table and the raster block tables primary key, your data load will fail.
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CHAPTER 4

Managing tables, feature
classes, rasters, and views

A fundamental part of any database is creating and loading the tables.
Tables with spatia columns are caled standalone feature classes.
Attribute only (nonspatial) tables are so an important part of any
database. This chapter will describe the table and feature creation and
loading process and provide some examples demongtrating how to
populate your ArcSDE database.

Setting up the dbtune table

Previous versons of ArcSDE and Spatial Database Engine™ (SDE®) used the

dotune sdefile to identify data spaces for your data. Loading your data onto specified
data spaces adlows you to digtribute 1/0 in multiuser configurations. Thebasicideaisto
spread your data and indexes across many disks so that disk spindles can find it. Placing
all datain onelocation on asingledisk will createa“hotspot.” A hotspot isalocation on
adisk of frequently accessed data by multiple readers or writers.

ArcSDE 8.1 pushes the dbtunefile into a database table. Thisalowsfor dl types of
connections, three-tier or two-tier, to access the information. Dbtune tables are composed
of keywords, parameters, and configuration parameters. Keywords identify specific
loading parameters. Parameters represent ArcSDE objects such astables and indexes.
Configuration parameters specify how something should be |oaded.

For further information on the dbtune table, see Chapter 3, ‘ Configuring DBTUNE
dorage parameters .

Data creation

There are numerous applicationsthat can create and load data within an ArcSDE SQL
Server database. Theseindude:

1. ArcSDE administration commands located in the bin directory of SDEHOME:
»  gddayer manages feature dassesinduding creating a schema
»  geable managestablesinduding creating a schema
»  gdemport takes an existing sdeexport file and |oads the data into the database
»  shp29de loads an ESRI® shapefileinto the database

* cov29le loadsacoverage, Map LIBRARIAN™ |ayer, or ArcStorm™ |ayer
into the database
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» thi2sde loadsan attribute-only dBASE or INFO fileinto the database

*  sdegroup—a speciaty feature class creation command that provides away to
“group” or tile features from an exiging festure classinto another festure class
that displays background or reference data. The generated feature classes are
used for rapid display of alarge amount of geometry data. The attribute
information is not retained, and spatial searches cannat be performed on these
feature classes.

These areall run from the operating system prompt. Command references for thesetools are
in the ArcSDE deve oper help.

Other applicationsinclude:

ArcGIS Desktop—use ArcCatalog or ArcToolbox™ to manage and popul ate your
database.

Arclnfo Workstation—use the Defined Layer interface to create and popul ate the
database.

ArcView GIS 3.2—use the Database Access extension.

MapOhjectsB—custom COM applications can be built to create and popul ate databases.
ArcSDE CAD Client extens on—for AutoCAD and MicroStation users.

Other third party applications built with either C or Java APIs.

This document focuses primarily on the ArcSDE administration tools but does provide
some ArcGIS Desktop examples aswell. In genera, most people prefer an easy-to-use
graphic user interface like the one found in ArcGIS 8.1 Desktop. For details on how to
use ArcCatalog or ArcToolbox (another desktop data loading tool), please refer to the
ArcGIS 8.1 books.

Know your data

Before you begin loading your data, get to know it. SQL Server 2000 has approximately
174 reserved words and 135 future keywords, words that may belisted asreserved in
future rdeases. The use of reserved words for table and column namesis not supported.
Seethe SQL Server Books Onlinefor moreinformation.

The use of nongtandard identifiersis also unsupported. Such an identifier could be
naming atable“3d.” You cannot begin an ArcSDE tablename with anumber. Nor can
you use pound sgnsor symbals. The maximum length of an ArcSDE tableis

32 characters.

Watch the length and naming of your columnsaswell. Do not employ column names
with spacesin them. Long column names can also cause problemsif they exceed the
SQL Server accepted range. Finaly, be aware of your data ranges, especialy with date
datatypes. SQL Server cannot accept datetime values preceding January 1, 1753. If you
attempt to load atableinto SQL Server through ArcSDE with values preceding this
range, the load will fail.

Creating and populating a feature class
The general processinvolved with creating and loading afeature classis

1. Createthebusnesstable.
2. Addthefeature dassto the ArcSDE system tables.
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3. Switch thefeature classtoload only io mode (optional step to improve bulk data
loading performance. It isOK to leave the festure dassin normal_io modeto load
data).

Insert the records (load data).
Switch the feature dass to normal_io mode (builds the indexes).
Verson the data (optional).

o g A~

7. Grant permissions on the data (optional).

In thefollowing sections, this processis discussed in more detail and illustrated with
some examples of ArcSDE administration commands usage and Arclnfo datarloading
utilities through the ArcCatalog and ArcToolbox interfaces.

Creating a feature class “from scratch”

There are two basic ways to create a feature class. Y ou can creste a feature classfrom
scratch (generally regarded as more effort), or you can create a feature class from existing
data such asacoverage or ESRI shapefile. Both methods are reviewed below with the
“from scratch” method being fird.

Creating a business table

Y ou may creste a business table with ether the SQL CREATE TABLE statement or with
the ArcSDE  sdetable command. The sdetable command allows you to incdude a dbtune
configuration keyword which contains the Sorage parameters of the table.

Although the table may be up to 256 columns, ArcSDE requires that only one of those
columns be defined as a patial column.

In thisexample, the sdetable command is used to creste the ‘roads busnesstable.

sdetable -0 create -t roads -d 'road_id integer, name string(32), shape
integer' -k roads -u beetle -p bug

Thetableis created using the dbtune configuration keyword (-k) ‘roads by user beetle.

The sametable could be created with a SQL CREATE TABLE statement using the SQL
Sarver Query Analyzer.

create tabl e roads

(road_id i nt eger,

name var char (32)

shape i nt eger)

on beetl e _data

At this point you have created atablein the database. ArcSDE does not yet recognize it
asafeaturedass. Thenext sep isto add afeature class.

Adding a feature class

After creating abusinesstable, you must add an entry for it in the ArcSDE system tables
before the ArcSDE server can referenceit. Use the sddayer command with the “-o add”
operation to add the new feature class. Thiswill add aspatial column, updatethe ArcSDE
SDE layersand SDE_geometry columnstables, and add the required system table
entries.

In thefollowing example, the roads feature class is added to the ArcSDE database. Note
that to add the feature class, the roads table name and the shape spatial column are
combined to form a unique festure classreference.  To understand the—e, —g, and —x
options, refer to the sddayer command referencein the ArcSDE devel oper help.

sdel ayer -0 add -I roads, shape -e I+ -g 256,0,0 -x 0,0,100 -u beetle -p
bug -k roads
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If the gpatial column of the festure classis stored in either LONG RAW or BLOB
compressed binary format, the feature and spatial index tables are created at thistime.
Thefeature class tables and indexes are stored according to the storage parameters of the
r oads configuration keywordsin the DBTUNE table. Upon successful completion of the
previous sdetable command—to create a table—and the sddayer command—to add the
feature classto the ArcSDE system tables—you have an empty feature classin normal_io
mode.

Switching to load-only mode

Switching the feature class to load-only mode drops the spatia index and makes the
feature class unavailable to ArcSDE dients. Bulk loading dataiinto the festure classin
this gate is much fagter due to the dimination of index maintenance. Use the sid ayer
command to switch the feature class to load-only mode by specifying the“-o

load only io” operation.

sdel ayer -o load_only_io -1 roads, shape -u beetle -p bug

Note: A feature dass, regigered as multiversoned, cannot be placed in theload-only 1/0O
mode. However, the grid Size can be atered with the -o alter operation. The alter
operation will apply an exclusive lock on the feature class, preventing all modifications
by Arclnfo until the operation is complete.

Inserting records into the feature class

Once the empty feature class exigs, the next step isto populateit with data. Thereare
severa waysto insert datainto a feature class, but probably the easest method isto
convert an exigting shapefile or coverage or import a previoudy exported ArcSDE
sdeexport file directly into the feature class. A more “from scratch” method would beto
add the data with an editor such as ArcMap.

In thisfirst example, shp2sdeis used with theinit operation. Theinit operation isused on
newly created festure classes or can be used on feature classes when you want to
“overwrite’ datathat’salready there. Be careful when using the init operation on feature
classesthat already have dataloaded in them. Here, the shapefile, “rdshp”, will be
loaded into the feature class, “roads’. Note that the name of the spatial column (shapein
this case) isincluded in the feature class (-) argument.

shp2sde -0 init -l roads, shape -f rdshp -u beetle -p bug
Smilarly, we can aso use the cov2sde command:

cov2sde -0 init -l roads,shape -f rdcov -u beetle -p bug
Switching the table to normal_io mode

After data has been loaded into the feature class, you mugt switch the feature dlassto
normal_io modeto re-create al indexes and make the feature dlass availableto clients.
For example:

sdel ayer -o normal _io -1 roads, shape -u beetle -p bug

Now your feature classis ready for use by ArcSDE dient applications.
Versioning your data

Optionally, you may enable your feature class as multiversoned. Versioning isa process
that allows for multiple representations of your data without requiring duplication or
copies of thedata. ArcMap requires datato be multiversion enabled in order to edit it.
For further information on versoning data, refer to the Building a Geodatabase book.

In thisexample, the feature dass called ‘ states will be registered as multiversioned using
the sdetable alter_reg operation.
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sdel ayer -0 alter_reg -t states -c ver_id -C SDE -V multi -k GEOVETRY_TYPE

Granting permissions on the data

Once you have the data loaded, it is often necessary for other usersto have accessto the
data for update, query, insert, or delete operations. Initialy, only the user who has
created the business table has access to it. In order to make the data available to others,
the owner of the data must grant permissionsto other users. The owner can usethe
sdelayer command to grant permissions. Privileges can be granted to either another user
ortoaroe

In thisexample, auser called “beetl€’ givesauser called “spider” SELECT privilegeson
afeature dasscalled ‘sates .

sdel ayer -o grant -1 states,feature -U spider -A SELECT -u beetle -p bug
Thefull lig of -A keywordsare:

SELECT. The user may query the selected object(s) data.

DELETE. The user may delete the selected object(s) data.

UPDATE. The user may modify the sdected object(s) data.

INSERT. The user may add new datato the selected object(s) data.

If you include the -I grant option, you aso grant the recipient the privilege of granting
other usersand rolesthe same privilege

Creating and loading feature classes from existing data (recommended
method)

This next section reviews how to create feature casses from exigting data. This method
issmpler sincethe creation and load processis completed at once.

Creating new feature classes and loading data all in one step

Each of the ArcSDE adminigtration commands, shp2sde,cov2sde, and sdeimport,
includesan “-o create’ operation, which allows you to create a new feature classwithin
the ArcSDE database. The creste operation does al of thefollowing:

»  Createsthe busnesstable using theinput data as the template for the schema
* Addsthefeature dassto the ArcSDE system tables

*  Putsthefesture classinto load-only mode

* Insartsdatainto the feature class

*  When al therecords areinserted, putsthe feature classinto normal_io mode
shp2sde

The shp2sde command converts shapefilesinto ArcSDE feature dasses. The spatial
column definition isread directly from the shapefile. Y ou can use the shpinfo command
to display the shapefile column definitions. In this example, the -k roadsys switch
identifies a dbtune parameter.

shp2sde -0 create -f rdshp -1 roads, shape -k roadsys -u beetle -p bug

cov2sde

The cov2sde command converts Arcinfo coverages, Arclnfo Librarian™ library festure
cdassesand ArcStorm library feature classesinto ArcSDE feature dasses. The create
operation derivesthe spatial column definition from the coverage s feature attribute table.
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Use the Arclnfo describe command to display the Arclnfo data source column
definitions.

In thisexample, an ArcStorm library, “roadlib’, is converted into the feature class,
“roads’.

cov2sde -0 create -l roads, shape -f roadlib,arcstorm-g 256,0,0 -x 0,0, 100
-e |+ -u beetle -p bug

sdeimport

The sdeimport command converts ArcSDE export filesinto ArcSDE feature classes. In
this example, the roadexp ArcSDE export fileis converted into the feature class ‘roads .

sdei nport -0 create -1 roads, shape -f roadexp -u beetle -p bug

After usng these commandsto create and load data, you may optionally need to enable
multiversioning on the feature class and modify the permissions of the feature class.

Appending data to an existing feature class

A common requirement for data management is to be able to append data to existing
feature classes. All the data loading commands described thus far have a—o append
operation for appending data. A feature dass must exist prior to using the append
operation. If the feature dassis multiversoned, it must bein an “open” date. Itisaso
advisable to change the feature class to load-only 1/0 mode and pause the spatial

indexing operations before |oading the data to improve the datal oading performance. The
spatial indexeswill be re-created when the feature classis put back into normal 1/O

mode. Because the feature class has aready been defined, the metadata already exists and
isnot atered by the append operation.

In the shp2sde example below, a previoudy created ‘roads feature class gets appended
features from a shapefile, “rdshp2.” All exigting festures, |oaded from the rdshp
shapefile, will remain intact, and the feature class will smply be updated with the new
features from the rdshp2 shapefile.

sdel ayer -o load_only_io -1 roads, shape -u beetle -p bug

shp2sde -0 append -f rdshp2 -1 roads, shape -u beetle -p bug

sdel ayer -o normal _io -1 roads, shape -u beetle -p bug
sdetabl e -0 update_dbns_stats -t roads -u beetle -p bug

Note the last command in the sequence. The update dbms_stats operation on sdetable
updates thetable and index statigtics.

Creating and populating raster tables

Raster columns are created from the ArcGlS Desktop using ArcCatalog or ArcMap. To
create araster column, you will first need to convert theimagefileinto aformat
acceptableto ArcSDE . Then after theimage has been converted to the ESRI ragter file
format, you can convert it into araster column.

For more information on cregting raster columns using either ArcCatalog or
ArcToolbox, refer to Building a Geodatabase. ArcCatalog and ArcToolbox have araster
to Geodatabase |oader for loading ragtersinto ArcSDE.

Consult Chapter 3 * Configuring DBTUNE gtorage parameters,” for dbtune specific
parametersfor loading rasters. ArcSDE 8.1 for SQL Server 2000 supportsatext_in_row
option for ragter columns: blk_text_in_row.
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Creating a Raster Image Catalog

An Image Cata og allows you to group many images by smply liging them in atable.
ArcGIS dientssuch as ArcCatalog or ArcMap display the images as a group by reading
theentriesin thetable. Thetable must contain five columns. Image, xmin, ymin, xmax,
and ymax. The Image column contains a fully qualified image name, and the remaining
four describe the extent of each image. Thetable does not have to be registered with
ether ArcSDE or the Geodatabase and does not have to be multiversoned. Herésan

example
Image xmin ymin xmax ymax

sde.DBO.A106 322169.2 4094888 411902.3 4151957
sde.DBO.E106 323452.5 4150579 412586.2 4207658
sde.DBO.A107 233002.1 4096472 323537.9 4154628
sde.DBO.E107 234912.9 4151847 324666.3 4210094
sde.DBO.A108 676712.7 4090675 770814.6 4154551
sde.DBO.E108 675530.7 4146368 769195.7 4210173
sde.DBO.A106_8 324599.5 4206098 413235.3 4263136
sde.DBO.E106_8 325340.9 4261470 413692.2 4318609
sde.DBO.A107_8 236598.8 4207336 325702 4265705
sde.DBO.E107_8 239302.9 4262352 327095.4 4321168
sde.DBO.A105_9 413273.8 4316886 500802.2 4372878

If you have lessthan nineimages, then all theimageswill display. If you have more,
your imageswill not display until you begin to zoomin.

Exporting data

Aswith importing data, there are also client applications that export data from ArcSDE
aswdl. With ArcSDE , thefollowing command linetools exist:

sdeexport—creates an ArcSDE  export file to easly move feature class data between
Oracdleingtances and to other supported RDBMSs.

sde2shp—creates an ESRI shapefile from an ArcSDE feature class
sde?2cov—crestes a coverage from an ArcSDE feature cdlass
sde2thl—creates a ABASE or INFO file from an RDBM Stable

Schema modification

Therewill be occasionswhereit is necessary to modify the schema of sometables. You
may need to add or remove columns from atable. ArcCatalog offers an easy-to-usetool
for thisand other schema operations such as modifying the spatial index (grids) and
adding and dropping column indexes. To drop a column with ArcSDE  command tools,
create an sde view of the layer without the column, export it, then reimport it. Toadd a
column using the sde admin tools, create atable from your businesstable using a sdect
into statement, then add your new column.
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Using Arcinfo software’s ArcCatalog and ArcToolbox
applications

So far the discussion has focused on ArcSDE command linetool s that create feature class
schemas and load dataiinto them. While robust, these commands can be daunting for the
firg-time user. In addition, if you are using Arcinfo Desktop, you may haveto use
ArcCatal og to create feature datasets and feature classes within those feature dataseats to
use pecific Arclnfo 8 Desktop functionality. For that reason, we provide a glimpse of
how to use ArcToolbox and ArcCatalog to load data. Please refer to the Arcinfo Digital
Books on ArcCatalog, ArcToolbox, and the Geodatabase for afull discussion of these
tools.

Loading data

Y ou can convert ESRI shapefiles, coverages, Map LIBRARIAN layers, and ArcStorm
layersinto Geodatabase festure classes with the Arclnfo ArcToolbox and ArcCatalog
applications. ArcToolbox provides a number of tools that enable you to convert data from
one format to ancther.

ArcToolbox operations, such asthe ArcSDE administration commands shp2sde,
cov2sde, and sdeimport, accept configuration keywords. By using a configuration
keyword from the dbtune table, you can employ customized data | oading options such as
fill factors of indexes, text_in_row sizes, or filegroups for goring tables or indexes.

In the ArcToolbox Shapefile to Geodatabase wizard, we can seethat a configuration
keyword has been specified for theloading of the hampton_streets shapefileinto the
Geodatabase. Since the Geodatabase is maintained by an ArcSDE 8.1 service operating
on aSQL Server database, we can store the resulting festure class using the parameters
identified by the Hampton_subdivision dbtune keyword.
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The shapefile CASNBRST.shp is converted to a feature class vtest CASNBRST using ArcToolbox.
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Versioning your data

ArcCatalog also provides ameans for registering data as versoned. Simply right-click

the feature classto be registered as versoned and sdlect the Register AsVersoned

context menu item. Y ou can register standalone feature classes or all feature dasses of a
feature dataset.
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A feature class is registered as multiversioned from within ArcCatalog.

Permissions

Using ArcCatalog, right-click on the data object class and click on the Privileges context
menu. From the Privileges context menu assign privileges specifying the username and
the privilege you wish to grant to or revoke from a particular user.
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The ArcCatalog Privileges menu allows the owner of an object class, such as a feature dataset,
feature class, or table, to assign privileges to other users or roles.

Loading araster into ArcSDE with ArcCatalog

Using ArcCata og, right-click on the database connection, point to Import, and click on
Ragter to Geodatabase. Navigate to the raster fileto import. Click Change Settingsif you
want to change the coordinate reference system, tile size, pyramids option, or
configuration keyword. Click OK to import the ragter fileinto the SQL Server database.
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Defining ArcSDE views

You can create goatial views of your data much the same way you create tabular views.
Views are sored queries or virtual tables. The select satement is stored in the database
ingead of thetable. SQL Server 2000 allows usersto create unique clustered indexes on
views and partition views across multiple servers.

Indexed views are stored in the database in the same manner as atable, while nonindexed
views store only the SQL statements composing them.

With ArcSDE, it is possible to define views between two feature dasses or between a
feature classand atable or create more complex views containing subqueries or that span
databases. ArcSDE views are created with the sdetable —o create view command. When
you create an ArcSDE view, three views are created, one of the businesstable, feature
table, and spatial index.

Creating an ArcSDE view

Use the sdetable—o create view command to create a view and the sdetable—o ddlete
command to removeone. The syntax of sdetable—o createis:

sdetabl e -0 create_view
-T <vi ew_nane>
-t <tablel, table2...tabl en>

-Cc <table col1,table_col 2...tabl e_col n>

-a <view.col 1, view col 2...view col n>]

-w “where_cl ause">]

-i <service>]

-s <server_name>]

[ - D <dat abase>]

-u <DB_User_nanme> [-p <DB User_password>] [-N [-q]

[
[
[
[

The syntax of sdetable—o deteis:

sdetabl e -o delete -t <table>
[-i <service>] [-s <server_nane>] [-D <database>]
-u <DB_User_nanme> [-p <DB User_password>] [-N [-q]

You must lig the columns (-¢) you want in the view as well as a where dause (—-w)
within the sdetable command. Be sure to include the business table' s spatial column to
make the view spatial. You must have ‘creste view' permissons to execute this
command.

Thisexample creastesaview of al U.S. counties with a 1990 population per square mile
greater than 50. The—s option pecifiesa server.

sdetabl e -0 create_view -T CountyPopView -t us_counties -c
shape, nane, state_name -w "pop90_sgm > 50" -s bignan -u beetle -p bug

This example uses a subquery to select the sate whose capital city hasthe largest male
popul ation.

sdetable -0 create_view -T ManView -t us_states -c

us_st at es. shape, us_states.state_nane --w "us_states.state_nane = (sel ect

us_capital s.state_nane fromus_capitals where p_nale = (select max(p_nal e)
fromus_capitals))" -u beetle -p bug -s bi gnan

Cross database views

It is possible to create views between tables and sde feature dlasses that do not residein
the same database. When you do this, you must correctly qualify thetablesinvolved in
your queries and usethe-D (database) switch to identify which database containsthe
data on which to create aview.
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Thisisillugrated in the following example, wherethereisa featuredassin database"a
and atandalone, unregistered table in database "b.", and you want to make an sde view
from these two entitiesin database "a."

1. Fully qualify the sandalone table and its columnsin your sdetable —o creste view
gatement. Or you can usetable aliases. 'Y ou must enclose table namesin quotesif you
do.

2. Qualify only to owner.tablename for the sde feature class.
3. Usethe -D <database> switch for the"a" database.
4. Run the command asthe owner of the sde layer.

The SQL gtatements to execute thiswould be:

CREATE VI EW cr ossDBVi ew

AS SELECT us_statesview feature, us_statesview state_nane,
vtest. vtest. bob. sub_region

FROM us_statesview, vtest.vtest.bob

WHERE us_st at esvi ew. st at e_nanme=vt est. vt est. bob. st at e_nane

So your command line would ook like this:

C \>sdetable -0 create_view -T bigbob -t

vtest.us_statesview, vtest. vtest. bob

-C

us_statesvi ew. feature, us_st at esvi ew. st at e_nane, vt est. vt est. bob. sub_regi on
-w us_statesvi ew. state_nane=vtest.vtest.bob.state name -i sql 82k -D sde -u
vtest -p go

Expl anati on:
-T bigbob = name of the view

-t vtest.us_statesview vtest.vtest.bob = us_statesview resides in the
' sde’
dat abase, bob in 'vtest' database

-C
us_statesvi ew. feature, us_stat esvi ew. st at e_nane, vt est. vt est. bob. sub_regi on
= colum list fully qualified for stand al one table.

-w us_statesvi ew. st at e_name=vt est. vt est. bob. state_name = where cl ause,
fully
qualified for stand al one table.

-D sde = database cont ext

Exampleusing table aliases:

C \sde81l\etc>sdetable -0 create_view -T crossdbvi ew -t

vtest.us_statesview, "vtest.vtest.bob x" -c

us_statesvi ew. f eat ure, us_st at esvi ew. st at e_nare, x. sub_regi on -w

"us_st at esvi ew. st at e_nane=x. state_nane and x.popl1996<1000000" -i sql 82k -D
sde

-u vtest -p go

Creating views across linked servers

Thisissmilar to cross database views with the following exceptions. You areforced to
use aiasesin your column lists because SQL Server will not allow four- or one-part
qudified namesin acolumn ligt. You must also define alinked server first and make
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sureyour DTC sarviceisrunning. Seethe SQL Server Books Online for the exact usage
of ‘sp_addlinkedserver.’

1. Dedfinealinked server in SQL Server Query Analyzer. Thisexamplewas
executed by a sysadmin user in SQL Server 2000.

sp_addl i nkedser ver

@erver='foo',

@rvproduct="",

@r ovi der =" SQLOLEDB' ,

@lat asr c=' f abi o\ sql 2k',

@ocation="",

@rovstr = ' DRI VER={ SQL

Ser ver }; SERVER=f abi o\ sql 2k; Ul D=vt est ; PWWD=go; dat abase=vt est "',

@at al og=" vt est"'

2. Sart the Digributed Transaction Coordinator (MSDTC). Open the Services
pand and scroll down to the MSDTC service. If itisnot running, Sart it.

3. Run the sdetable command with aliased table names:

C \sde8l\etc>sdetable -0 create_view -T viewRenoteData -t
vtest.us_statesview, "foo.vtest.vtest.bob x" -c us_statesview feature,
us_statesvi ew. state_nane, x. sub_regi on -w "us_statesvi ew. state_nane =
X.state_nane and x.popl1996<1000000" -i sql 82k -D sde -u vtest -p go

The SQL gtatements to execute thiswould be:

CREATE VI EWvi ewRenot eDat a AS SELECT

us_statesvi ew feature, us_statesview state_nanme, x.sub_region
FROM vtest.us_statesview, foo.vtest.vtest.bob x

WHERE us_st at esvi ew. st at e_name=x. st at e_name

Creating indexed views (SQL Server 2000)

Indexed views are a new feature of SQL Server 2000 and are advantageous when your
view definition employs acomplex join. They are agood choice on static data asthey
are schemabound to their source. Also, they are sored in the sameway asaregular table
with aclustered index. Beforeyou try this, make sure you are familiar with the SQL
Server Books Online documentation covering indexed views.

Creating an indexed view in SQL Server 2000 requires extrawork and has many
conditions. These conditions can be summarized as follows:

»  Theview mugt be created with Schemahinding.

*  Theview must be created with QUOTED_IDENTIFIER on.
*  Theview cannot reference other views.

o Tablesreferenced in views must be two-part.

*  You cannot reference all columns of atable with *.

There are additional rules and conditions. Refer to the SQL Server Books Online under
thetopic ‘ Creating an Indexed View' for more information.

As ArcSDE does not create schema bound views by default, follow this process:
1. Createan ArcSDE view with sdetable—o create view.

2. Open the SQL Server Query Analyzer and drop the businesstable view with
drop view <view name>. Before you do this, make sure you copy the view
definition.
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3. Recreatethe businesstable view with the create view statement, but make sure
that you use the WITH SCHEMABINDING option and qualify your view
name and table name with the owner.<table or view name> convention.

4. Create aunique dustered index on the view with the create unique clustered
index statement.

Thisisan examplethat creates an indexed view. Thisexamplewas donein SQL
Server 2000 using a SQL Server authenticated user.

1

Cregte the view with sdetable—o create view:

C \sde8l\etc>sdetable -0 create_view -T vwWthlndx -t cagis_cent -c
parcelid, object__id,x_coord,y_coord, book, page, parcel ,shp -w
"parcel >0393" -u vtest -p go —i sql 82k -s fabio -D vtest

Query Analyzer—copy the view statement and then drop the view of the business
table

drop vi ew vwW t hl ndx

Re-create the view. Make sure you qualify the view and table names with the owner
name and use the WITH SCHEMABINDING gstatement.

CREATE VI EW vt est. vV t hl ndx

W TH SCHENMABI NDI NG

AS SELECT parcelid, object__id, x_coord, y coord, book, page, parcel,
shp

FROM vtest.cagi s_cent

WHERE par cel >0393

Create aunique clugtered index on this view:

create uni que clustered i ndex shpldxView on vtest.vwWthlndx (shp)

Visualizing data with sdegroup

If you have very large datasets, you' Il want to discourage your users from drawing these
at full extent. Thereisno usein drawing amillion polygons at full extent, asyou can see
no detail. However, your users may want to visualize what the overall shape or extent of
their datalookslike. The command sdegroup takes the exigting shapes from a feature
class and groups them into multipart shapes. While this may not be useful to analysis, it
does alow rapid drawing of large amounts of data because it reduces the number of
records. Polygons are generalized into polylines so asto not destroy topological
relationships.
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CHAPTER 5

Connecting to SQL Server

Y ou can operate ArcSDE under three different configurations: three
tiered with your clients connecting to a middle tier (giomgr) service; two
tiered with your clients making direct connectionsto the database; and
mixed, where your server accepts both direct and three-tier connections.
This chapter covers how to make your initial connection to ArcSDE
under athree-tiered configuration, how to connect in atwo-tier
configuration, and how to operate only in atwo-tier environment without
ingtalling ArcSDE.

Making your first connection

VERY IMPORTANT NOTE: By default, SQL Server 2000 uses Windows
authentication. In order to create the sde database and user, you must change this
sting toinclude SQL Server authentication by right-clicking the server namein the
Enterprise Manager and sdlecting Properties Security tab. Sdlect, under
Authentication, SQL Server and Windows. Then dlick OK to accept this setting.
Thisisillugrated in thefollowing pand. This procedure should be performed before
ingtallation of the ArcSDE software or creation of the sde database and sde user.
After confirming that this option is correct, proceed with this manual.
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If you have your ArcSDE service sarted, then you have already successfully made a
connection to the data store (as the sde user). To successfully connect to an ArcSDE data
gore as a non-sde user, these conditions must betrue:

1. The connecting user has been added as a user to the sde database. The connecting user
cannot use areserved word for aname. Examples of reserved words are max, min,
national, and sdlect. Refer to the SQL Server Books Online, under “reserved keywords,”
for more information.

2. The connecting user has at least create table permissonsin the sde database.

3. If the connecting user will own spatial data—that is, load spatial data with the ArcGIS
dataloaders such as ArcToolbox or the admin tools such as shp2sde or sdeimport—that
user must have cregate table and create procedure permissionsin the database that will
sorethe loaded data

4. Y ou must explicitly connect to a database to perform DDL statements (crestetable,
alter table, drop table). For example, if you want to load data into a database named
county _hiways, you must connect to it by specifying a database namein your connection.
ArcSDE does not usealogin’s default database!

Example: Connecting to ArcSDE from ArcCatalog

Open ArcCatal og. Navigate to the Database Connections node. Expand it and sdlect

‘ Add Database Connection.” Double-click thisto bring up the connection properties
dialog box. Under server, enter the name of the ArcSDE server. For Service, input either
your service ingtance name or your tcp/ip port (e.g., 5151). For Database, leave blank to
connect to the sde database or input another database name. Input auser nameand
password for the remaining text boxes.

Figure 5.1: Connecting to a server through ArcCatalog
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Example: Connecting to ArcSDE through ArcObjects™

To usethis sample, you must have the esricore tlb referenced in your MSVisua Basic
devel opment project.

D m pPropSet as i PropertySet
D m pWr kspaceFactory as i Wr kspaceFactory
D m pWr kspace as i Wr kspace

set pPropSet = new PropertySet
set pWrkspaceFactory = new SDEWr kspaceFact ory
wi th pPropSet

.setProperty “Server” = “vogon”
.setProperty “Instance” = “5151"
.setProperty “Database” = “contours”
.setProperty “User” = “arthur”
.setProperty “Password”="dent”
.setProperty “version” = “sde. DEFAULT"

end with
set pWr kspace=pWr kspaceFact ory. Qpen( pPropSet)
i f pwrkspace is nothing then
nmsgbox “Connection Fail ed”
el se
nmsgbox “Success”
end if

Example: Connecting to ArcSDE through ArcExplorer™

Open the Catal og, expand the ArcSDE servers node, then double-click the Add ArcSDE
Connection entry. In the ArcSDE Connection pand, fill out your server, instance,
database (if you leave this blank, you'll connect to the ‘ sde’ database), user name, and
password arguments, then click “Test Connection.” If the connection is successful,
(grayed out), then click OK.

Figure 5.2: Connecting to ArcSDE from ArcExplorer
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Using the ArcSDE Direct Connect Driver

Beginning with ArcSDE 8.1, ArcSDE client applications can connect to either an
ArcSDE serviceor directly toan MS SQL Server ingtance. The direct connection
capahility, added during the ArcSDE 8.1 release, was achieved by embedding the
ArcSDE application server technology into the ArcSDE client software. Any application
programmed with the functionality of the ArcSDE 8.1 C AF library can connect directly
toan MS SQL Server ingance.

ArcSDE dlient applications that connect to an ArcSDE service send spatial requeststothe
service. The ArcSDE service convertsthe spatia requestsinto SQL statements and
submits them to the SQL Server ingtance. Upon receiving results from the server, the
ArcSDE service converts the result into spatial data recognizable to the ArcSDE client.
At ArcSDE 8.1, the functionality of the ArcSDE service has been linked intothe ArcSDE
C AP, alowing ArcSDE dlient applications to connect directly to MS SQL Server
ingtances. Spatial requests are converted to SQL Satements by the ArcSDE client
applicationsingtead of the ArcSDE service

Before you can connect to an ArcSDE service, you mugt ingall and configure the
ArcSDE product. The sde user must be created and the sde setup program
(sdesetupmssgl.exe) must be run to creste and popul ate the ArcSDE system tables and
required stored procedures. In addition, ArcSDE must be ableto reference an
ArcSdeServer license from alicense manager accessible through the network. Sincea
direct connection toan MS SQL Server ingtance does not require the presence of an
ArcSDE sarvice, the ArcSDE product does not need to beingalled. You are, however,
required to run the ArcSDE setup program, which creates the necessary ArcSDE system
tablesin the sde user’ s schema. Also, to obtain a read—write connection tothe MS SQL
Server database, an ArcSDE dient application mugt reference avalid ArcSdeServer
license If an ArcSdeServer license cannot be referenced, accessis restricted to read-only.

The ArcSDE setup program islocated in the bin directory of all ESRI products capable
of connecting to ArcSDE. If you do not already have one, an ArcSdeServer license can
be obtained from ESRI Customer Support. To connect directly to an MS SQL Server
ingtance, you must have Microsoft Data Access Components 2.5 ingtalled on your client
machine. ThisMDAC isingtalled by ArcGIS, soyou may already haveit. The sections
that follow provide details on how to st up the client and server machinesto perform a
direct connection toan MS SQL Server ingance. For more information regarding an
ArcSDE sarvice, refer to the ArcSDE Ingallation Guide for ingtalation ingtructions and
the Managing ArcSDE Services for configuration and connection ingructions.

All ArcSDE dient applications, such as ArcMap or ArcCatal og, function the same way
regardless of whether a user connectsto an ArcSDE sarvice or directly to an MS SQL
Server ingtance. The only difference occurs during the entry of the connection
information.

Setting up your server without installing ArcSDE

ArcSDE requiresan ‘sde database and at least an *sdel user with creste table, view, and
stored procedure permissions. The two most common ways of doing this arewith the
Enterprise Manager for SQL Server 7 or SQL Server 2000 or with at-sgl script. After
creating your sde database and user, you must run the sdesetupmssgl in the\bin directory
where you have the gsrvrsgl81.dll; the sdesqlsvr81.dll; and three dient libs sg81.dll,
peBLldil, and sdeBl.dll. Finaly, s&t either SDEHOME or ARCHOME to the directory
containing the bin folder holding thesefiles.

1. Create an ArcSDE database and user

Either run this script in the SQL Server Query Anayzer or seethe screenshots from the
SQL Server Enterprise Manager below:
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NOTE: If you run this script, it will be necessary to change your paths where indicated.

/*

Script: setupSDEdb. sql

pur pose:

1. Oreates sde database if it doesn't exist

2. Oeates sde and gdb logins if they don't exist

3. adds logins to sde database if they are not there

4. grants create table view and procedure to users in sde.

NOTE: Change the paths in the filenane statenents bel ow
These files will be witten to your disk
*/

use naster
go

if exists (select name from sysdat abases where nane = ‘sde’)
begi n
print ‘SDE database already exists, attenpting to create login and user’
end
el se
begi n
CREATE DATABASE sde
on
( nare=' sde’,
--change paths here
--to a valid location on

--your disk
fil enane=' d: \ sdedb\ sql \ sde. ndf ",
si ze=30,

maxsi ze=UNLI M TED,
filegrowh=30 )

LOG ON

( namre=' sdel og’ ,
--change paths here

--to a valid location on

--your disk
fil enane='d: \ sdedb\ sql \ sdel og. | df ',
si ze=10nb,

maxsi ze=UNLI M TED,
fil egrowt h=10nb)
end

/*

now attenpt to create |ogins and users
if they don’t exist

*/

if exists (select nane from syslogi ns where nane = ‘sde’)
begi n
print ‘sde login exists, attenpting to create test user’
end
el se
begi n
--create sde login
--password is ‘go’
--default db = sde
exec sp_addlogin ‘sde’, ‘go’, ‘sde’
end

--create a test user
if exists (select nane from syslogi ns where nane = ‘gdb’)
begi n
print ‘gdb test login already exists’
end
el se
begi n
--create a test |login whose nane = gdb
--and password = gdb
exec sp_addl ogin ‘gdb’,’gdb’,’ sde’
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end

/*

switch db context to sde

check for users in sde

add i f necessary

grant create table, view and procedure to
bot h users

*/

go

use sde

go

--sde login
if exists (select nane from sysusers where nane = ‘sde’)
begi n
print ‘sde user already added to sde dat abase
end
el se
begi n
exec sp_adduser sde
end

--gdb login
if exists (select nane from sysusers where nane = ‘gdb’)
begi n
print ‘gdb user already added to sde database
end
el se
begi n
exec sp_adduser gdb
end
go

grant create table to sde

grant create table to gdb

grant create view to sde

grant create view to gdb

grant create procedure to sde

grant create function to sde — SQL SERVER 2K ON\LY!
grant create procedure to gdb

/*

make sure you run sdesetupnssqgl -o instal
fromeither %dehone% bin or %rchonme% bi n
*/

2. Create the SDE database and user with the SQL Server Enterprise
Manager

Create the sde database

Open Enterprise Manager, expand your “Microsoft SQL Servers’ node, expand your
server, right-click Databases, and sdect New Database.
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Now right-click in the right-hand pand. Select New Login.

S0L Server Login Propertiezs - Mew Login

zde

Dda &
| =

Fill in the login name property and password.

The default database should be ‘sde” Now click the ‘ Database Access tab and click the
sde database check box.
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SAL Server Login Propertiez - New Login Ed

Generall Server Boles  Databaze Access I

Specify which databazes can be acceszed by thiz login,

Permit |Databaze | Lser -
OB Marthwind
OB master
CE madel
COE medb
OE pubs |

— ___ aL LI

D atabaze roles for 'sde’

Fermit in ['atabase Role [«

1 db_owner -
1% db_accessadmin
1€ db_securityadmin
(1€ db ddisdmin |

Eroperties |

k. I Cancel | Help |

Now grant this new user createtable, view and stored procedurein the sdel database. Go
back to the database s node, right-click the ‘sde database, and sdect Properties. When
the Properties dialog appears, click the Permissions tab.

Check the createtable, view, and sp (Stored procedure) check boxes. If you are using
SQL Server 2000, you must also grant create function to sde. Click OK.
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RUN sdesetupmssql

You are dmaost done. Now from a command prompt, navigate to the directory that
contains gsrvrsg81.dll, sdesglsvr81.dll, sg81.dll, sdeB1.dll, and pe8L.dil with acd (chdir)
command. There should also be an executablein this directory called sdesstupmssgl.exe.
In this example, these executables are located in the ArcGISingtallation folder. This
executable creates the sde and Geodatabase metadata. The syntax for thiscommand is
listed below.

C \ Arcd S\ ar cexe81\ Bi n>sdeset upnssq|

Usage for sdesetupnssql:

-7

-h

-0 upgrade [-H <sde_directory>] [-u <DB_Admi n_user>] [-p
<DB_Adm n_passwor d>]

[-s datasource] [-N [-q]

-0 list [-H <sde_directory>] [-u <DB_Adm n_user>] [-p <DB_Adm n_passwor d>]
[-s datasource] [-q]

-oinstall [-H <sde_directory>] [-u <DB_Admi n_user>] [-p
<DB_Adm n_passwor d>]

[-s datasource] [-N [-q]

In this example bel ow, sdesstupmssgl will be run againg a data source called “rift\sgl 2k,”
which isa SQL Server 2000 instance name.

C \ Arcd S\ ar cexe81\ Bi n>sdeset upnssql -o install -u sde -p go -s rift\sqgl 2k
-H c:\Arcd S\ arcexe81

The user should confirm that the—H switch is entered properly.
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How do you know what your data sourceis? The data source will almost always bethe
name of your SQL Server host. However, if you have both SQL Server 7 and SQL
Server 2000 ingtalled, the SQL Server 2000 ingtance will have a different namethat you
assigned to it when you did theingd lation. If thisisthe case, ook in the Enterprise
Manager. Y ou should see bath your ingancesligted here.

Making a direct connection

Whether or not you have an ArcSDE service running or haveingalled the ArcSDE
software, you are ready to make a direct connection. Her€ swhat you must do:

Y ou mugt have sdehome set and pointing to the folder that contains the bin directory
holding the gsrvrsql81.dll; the sdesqlsvr81.dll; and the dient libraries sg81.dll, sde81.dll,
and pe8L.dil.

*  You can use substitute SDEHOME with ARCHOME.

Or =t nether and let the search default to HKEY _LOCAL_MACHINE-
SOFTWARE-ESRI-Arclnfo-Desktop-8.0-SourceDir - BIN.

For example: Presume you are attempting a direct connection from ArcCatalog. You
haveingdled ArcGlISinto c\arcgis\arcexeBl. Thebin folder beneath the arcexeS81
directory holdsthe gsrvrsgl81.dll, the sdesglsvr81.dll, and thethree dlient libs. Y ou can
set SDEHOME to c:\arcgis\arcexeB1 and attempt your direct connection.

If you have one setup, try to connect. To connect:

- Server name = ArcSDE Server (or any gring)

- Ingtance = sde: gyl ser ver : <data sour ce>

- Database = a database you want to explicitly connect to
- User = any valid DBMS/ArcSDE user

- Password = any valid DBMS/ArcSDE use’ s password

You mugt have at least MDAC 2.5 ingalled. How can you tell? Check thefile version of
msadol5.dll in \program filesicommon files\system\ado. If itsversion is 2.5 or greater,
you are OK. You can a so use the component checker from Microsoft. Thistool will
alow you to remove MDAC aswdl. Beware of ingalling an MDAC onto

Windows 2000; it may aready haveit ingalled.
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Spatial Databasze Connection EE
Server: IEDu:-:
Service: Isde:sqlserver:buux
[atabaze: Ih_l,lu:lru:u

[If zupported by your DBRS]

—Account
IJzer Mame: Iwater
Paszword: Imxﬂ
V¥ Save Mame/Password Test Connection
—Yersion
W Save Version
sde DEFALILT Change... |

QK I Cancel |

Licensing Direct Connect clients

If you do not have avalid ArcSDE license service, you will gill be able to connect to any
ArcSDE data gtore. However, your connectionswill be read-only. If you do have a
license server, you can set an environment variable LM_LICENSE _FILE, to access
those licenses. Make sure you st it with the host name prefixed with an @ sign. For
example, sdtting thisvariablein DOSwould look like this:

C\sde>SET LM LI CENSE_FI LE=@ABI O
Setting this variablein Windows 2000 would ook like the following pand.
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CHAPTER 6

National language support

Storing datain an ArcSDE SQL Server database using collation sets other
than the SQL Server default, Latinl_Generd, requires some extra
configuration on both the client and the server. This section provides
guiddlines for configuring both the SQL Server database and the ArcSDE
client environment to enable the use of collation sets other than

Latinl Generd.

SQL Server database collation designator

The default collation designator for SQL Server 2000 databasesisLatinl_General. The
collation is selected when SQL Server 2000 isingtalled and cannot be changed
afterwards. The default collation will support U.S. English and most Western European
languages. Change this default only if you are not using alanguage from thisgroup. After
ingallation is complete, to change a collation designator the rebuild master utility must be
run and the data rel oaded. Consult the SQL Server Books Onlineto determinethe
collation designator that is appropriate for your data. Also, select how datawill be sorted.
Sort order can be binary, case senditive, accent sendtive, kana sensitive, or width
sendgitive. If the binary option isnot sdected, SQL Server 2000 follows sorting and
comparison rules as defined in dictionaries for the associated language or al phabet.

It isalso possible to choose an alternative collation if backward compatibility with
previousingallations of SQL Server 7 or earlier isdesired. The choice herewill then
depend on the collation choice madein the earlier ingance of SQL Server. If the previous
ingallation accepted the defaults, select Dictionary Order, Case Insendtive. Thisis
backward compatible with the 1252 character s&t, which wasthe default in SQL

Server 6.5 and SQL Server 7.0.

Setting the SDE_CHARSET variable for Windows NT clients

Exercise carein stting the SDE_SQLCHARSET on the Windows NT platform. In the
Windows NT environment there are two different codepage environments, Windows
American National Standard Ingtitute (ANSI) and Original Equipment Manufacturer
(OEM). Windows applications such as Arcinfo and ArcView run in the ANSI codepage
environment. ArcSDE administration toolsand C AP applicationsinvoked from the
MS-DOS Command Prompt run in the OEM codepage environment.

If you use both Windows applications and MS-DOS applications together then st the
SDE _SQLCHARSET variable for MS-DOS applications by opening the MS-DOS
Command Prompt and issuing aMS-DOS SET command. Initialy verify that thedatato
beloaded isin either ANS| or OEM format. From the MS-DOS Command Prompt issue
one of the following commands:
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For sdeimport or sdeexport:commands:
If thedataisin ANSI format:  set SDE_ SQL CHARSET=cp1257
If thedataisin OEM format:  set SDE_ SQL CHARSET=cp437

In the above ANSI example, ¢p1257 would be for Baltic languages. In the OEM
example, cp775 isfor Western European languages. The user should insert the correct
number for the language that they are using. A completelist of code pages may be found
in SQL Server books online. The user should also not place any blank spaces at the end
of the command.

For sde2shp, shp2sde, cov2sde, or sde2cov commands:

If the code is running from an MS-DOS Command Prompt: set
SDE_SQLCHARSET=cp775

If the codeis running from a UNIX platform: setenv SDE_SQL_CHARSET
iso 13

Again, the user should insert the appropriate number for their languagein these
commands and should not place a blank space after the command.
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CHAPTER 7

Standby servers and log
shipping

The use of astandby server that can be brought onlineif the primary
production server fails can avert the loss of data or alow usersto continue
working with the database. SQL Server 7 and SQL Server 2000 both
support the use of standby servers. A standby server contains a copy of
the databases on the primary server and can be brought online if the
primary production server fails.

Implementing a standby server

Implementing a standby server involves three phases:

1. Cresting the database and ongoing transaction log backups on the primary
sErver.

2. Setting up and maintaining the stlandby server by backing up the database on the
primary server and restoring it on the standby serve.

3. Bringing the gandby server onlineif the primary server fails.

If the use of agtandby server isnecessary, al userswill haveto log onto the sandby
server. User processes are not transferred automatically to the standby server. In addition,
transactions are not maintained. It will be necessary to run §p_change users login once
the switch to the andby server is made.

Totest ArcSDE 8.1 in a Standby Server configuration, the following stepswere
implemented. For more information, seetheingructionsin SQL Server Books Online.

1. Createthefull database backups on the Primary Server. Create atransaction log
backup of each database that is duplicated. The frequency of these transaction
log backups will depend on the amount of transaction changes that users make.

2. Restorethe database backups onto the standby server that isin sandoy mode.
Specify one undo file per database. Periodically apply the transaction logs from
the primary server to the databases on the standby server. Specify the same
undo file used in previous steps.
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3. If the primary server should become unavailable, apply to the standby server
any transaction logs that have not yet been applied to it. Recover the databases

on the standby server.

4. Thestandby server isnow available for usersto make changesto the database.
Configuration of the stlandby server can be donein either Enterprise Manager or

Query Analyzer.

Thefollowing stepsillustrate the creation of a standby server in Enterprise Manager.
Confirm that the databaseisin Full Recovery Moddl.

sde Properties '

General | Data Files | Transaction Log | Filsgroups  Options | Pemissions |

Adocess

[~ Restict access

% hembiers of do_owren dbcreatar, o sysadmim

1 Sinole Lser

v Bead-only:

Recaoven

Fadel: ; Full:

&

Sdttings
[T ANSI MULL default

[T Recursive:triggers

[+ &uto update statistics

[ Taom page detection

[T Auto close
[ Auto shrird
v Auto create stabiztics

[T Usze quoted idertifiers

Compatibility

Level: Datsbasze compatibility level 80 LI

x|

k. I Cancel Help

In order to implement transaction log backups, the database must bein Full Recovery
Mode. Thisisthe default setting for a new database crested with the Standard and
Enterprise Editions of SQL Server 2000. To change the Recovery Modd in Enterprise
Manager, right-click on a database and choose Properties. Click the Optionstab and
change the recovery model to Full. Click OK to continue.

Backing Up Databases:

In Enterprise Manager, right-click on the database to backup, choose all tasks, Backup

Database.
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SOL Seryer Backup -sde EI

General | [ ptiohs |

Dratabaze: I zde ﬂ
Mame: |sde backup
Drescriptidn; |

Backup
* Database - complete
" Database - differential

" Tranzactionilog

™ File and filedraup: _I
D estination
Backup bo: = Tape & [ich
G:"-,:E:t.ar'ujturl backupsde backup Add...
! Remove |
1 | »| :Contents.. : |
yenyrite
% Append o media
" Ovenwrite existifig media
Scheduls

[T Sehedule: ' | _I

ok |' Cancel | Hem |

Choose Backup Database Complete and select the location in which to sore the backup.
Click on the Optionstab.
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SOL Seryer Backup - sde

Gereral Options |

Optionz
' Wenbung the backup will read the ertire backup ahd check for

media intearity. Checking the identity and expiration of the media
prevents accidental ovenwrites.

W eiify backup upon completion :
[T | Eject tape after backup
[T | Bemove ihactive entries fram transaction |og

¥ Check media zet name and backup zet expiration

kedia zet name; I

[T Backupsstwil expie;

{+ After: Iﬁ'l_h days

O [12m4r2000 x|

Media set labels

I |nitializing tape or disk media et erages the previous contents of
% the media and labels the media set with a hame and dezcription:

I nitislize and latel media

tledia =et mame; I

fedia set description I

L oK | Caricel Help

Click Verify backup upon completion and click OK to continue.
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To back up thetransaction log, right-click the database, choose all tasks, Backup
Database.

SOL Seryer Backup-sde x|

General | I:Iptigngl :

[ratabazs: I zde ﬂ
Mame: |su:he backup
Drescriptidn: |

Backup

" Database - complete

" Database - differential

* Tranzactionilog

™ File and filegraup: _I

D estination

Backip bo: | iape & [ich
5:hstandby backuphsde backup trans Add..

Remove

__Remove |
1 | _pl i Contents... |
o

Cwenarite
% Append to media
" Ovenwrite existifig madia

Scheduls

[T Schedule: ' |

K | Cancel | Help |

Click on Backup Transaction log. Choose the destination for the backup file. Asbefore,
click on the Options tab and click on Verify backup upon completion. Click on OK to
continue.
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To restore the database on the standby server, right-click on the database to retore, choose al
tasks, restore database.

Restore databsze a

General | [ ptiotz |

Resfore az database: Isde : j
Restore; i~ Databaze ™ Filegroups or files % From device
— Parameters
Devices: [:hatandby backuphade_backup

Select Devices. . |

i Backup number: |1 | Wigw Contents...
- % Restore backup set

{+ Databaze - complate
" [atabase - differéntial
™ Tranzaction log -

™ File or filegroup

™ Fead backup set infdrmation and add ta backup hiztany

¥ Cancel Help

Choose Restore backup set Database - complete. Sdect Restore From device and then
sHect thefileto restore. Click on the Optionstab.
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General O

[” Eject taped [if any] after testaring sach backup
M Frompt before restonng eact backup

¥ Force restare over exizting database

x|

ptinﬁs

Festore database files as ¢ Read fram media
Logizal file name - [Move to phuzical file name
zde_Log CeASHLEK loghede Log LDF

zde_[rata

— Recovemn completion state

" Leave database operational Mo additional transaction logs cén be restored,
™ Leave databaze nonoperational bit able ta restare additional transaction logs.

% | pave database read-only and able to restare additional ranzaction logs.

Undo file: : dhegl_zerver_2k_files\MSSOLSBACKURPAVIMDO _sde DAT J

E:ASGL2K,_datahsde Data MDF

k. Cancel | Help |

In the Recovery completion State, sdlect Leave database read-only and ableto restore
additional transaction logs. Choose the location and filename of the undo file. Click OK
to continue. The database will be restored and will bein read-only mode. Continue this
process for each transaction log to be restored on the standby server.

If the production server should become unavailable, apply al remaining transaction logs
to the gandby server. From Query Analyzer recover the sandby server database without
restoring. Execute the following statement with the name of the database to be recovered.

-- Restore database usi ng WTH RECOVERY.
RESTORE DATABASE sde W TH RECOVERY

The gtandby server will now bein the same Sate as the production server from the last
transaction log. All changes after the last backup of the transaction log will belog.
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Log shipping

In SQL Server 2000 Enterprise Edition, log shipping can be used to send transaction logs
from one database to ancther on a scheduled basis. Thiswill allow synchronization of the
source and the destination database. The use of thisis very efficient with standby servers.
Log shipping may be configured in Enterprise Manager. Complete ingtructions for
standby server and log shipping are covered in SQL Server Books Online.

Thisexamplewill use SQL Server 2000 Enterprise Edition to log ship transactions
between two servers.

Theinitia procedureisthe same as configuring a sandby server. There should bea
primary and standby server. The standby server should have the backups restored from
the primary server and should bein read-only mode.

From the primary server, select Tools, Wizards, Management, Data Maintenance Plan
Wizard.

Flease select the ‘Wizard pou wish bo use:

- Fegister Server Wizard
1 Database
Data Transformation Services
Management
i Backup Wizard
Copy D atabase Wizard
- Create Alert Wizard
- Create Job Wizard
- Database Maintenance Flan Wizard
o Indes Tuning 'Wizatd
- Make Master Server Wizard
- Make Target Server Wizard
L Weh Assistant Wizard
) Heplication

[

- ".|_|_

(F] % Eancel

Click OK to start thewizard.
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Welcome to the Database
Maintenance Plan Wizard

This wizard helps you create a maintanance plan that the S0L
Server Agent can run an a regular basis. SWith this wizard pou
Car: :

* Fun databasze intearity checks.
¢ |pdate database statistics.
*  Performy database backups.

#  Ship transaction legs to anather server [Enterprise Edition).

+ Back Mest > Cancel HelR

Click Next>.
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Database Maintenance Plar W

Select Databases

Select theidatabases for which te create the maintenance plan.

i Al dalabases

" All systemn databases [master, madel, and msdb]

" Al user databases [all databasesiother than master, madel, and msdb)

¥ These databazes;

Database” = - ] g
[ newyark,

] - Marthwind -

[ pubs

]

v Ship the tansaction locs e other SAL Servers [log shipping]

4] |

<Bau:k.| [ et » | Cancel | ‘' Help

Sdect the database that the transaction logs are to be shipped from. Click the Ship the
transaction logsto other SQL Servers check box. Click Next>.
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Database Mainkenance Plan Wizar

x|

Update Datd Optimization Information

Az data and index pages fill, updating requires mere time. Feorganize your data g
and index pages to imprave perfarmance.

¥ Feoganize data arid indes pages
™ Fleorganize pages with the ariginal amaurit of free space

¥ [hange free shace per page percentage to: 107

[T Update statistics u=ed byiguen) optimizer. S ample: 10 _I = of the database

v Bemave unused space frem datsbase files

When it grows beyond: |5|:I tE

Amlint of free space ta remain after shrink: 1':'_ =7 % of theidata space -
Scheduls! |0cours evem 1 weekls] on Sunday, abi1:00:00 Ak, ;I

;" Change... |

< Back MNest > Cancel | ' Help |

As part of the update Wizard, tasks other than log shipping are performed. All defaults
for these taskswill be accepted. Appropriate entries should be made for your ingtallation.
Click Next>.
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Database Mainténance Plan Wizard - RHIANNON X

Databasze Integrity Chedk

Check database integrity to detect inconsistencies caused by hardware or f
software efmars.

v Check database integrity
% include indeses
[ Attempt ba repair any miner preblems:

" Eschude indedes

[~ Perfari these checks before doing backups

Schedule:
Oeceurs every 1 weekls] on Sunday, at 120000 Ak, ;I
;I ¢ Change... |
¢ Back . [ et » | Cancel | ‘' Help |

Default sdlections are shown. Sdecting Attempt to repair any minor problemswill put
the database in single-user mode so that availability will berestricted. Click Next>.
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Specify the Databaze Backup Plan!
Specify the'.datéb_asg"chmp-plan-tl:a preiféht_'dalga'lqs_js_dué ba spstem Fai{'ur_e. £

Iv Ba

Sdect the database backup options and dlick Next>.

Specify Backup Disk Directory
Specify the'.u:lin_a'u_:tnr].g.ih w_hi::h-t::a st_gre:{\h'eib_aﬁkUp fHe: '
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Specify the location to store the backup file. Click Next>.

Specify Transaction Log Backup Dizk Directory
Specify the'.u:lin_au_:-tnrg.ih w_hiu:h-tu:a storeithe transaction ng backup fiha: )

= 3 subdirecton for each databaze

Specify the location to store the transaction backup file. Click Next>.
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Specify the Transaction Log Share:
Specify the'.r]eh.fg.lurk share where the.tr_;arrsa-:til:_ari-IQQS»ar_e_cre_at_ed.

\\Rhisrnon'kinndnE\Program FilesiMicrosoft SOL e .. |

In order to run log shipping, ashare on the primary server drivethat soresthetransaction
log must be created. Enter thelocation of thisdrive and click Next>.
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Database Maintenance Plan Wizard - RHIANNON B _EI

Specify the Log Shipping Destinations ol
b adify information about the destination server 7]
Destination Server |Database i i ‘ i i |
Add.. = B
< Back | Nest » | E‘;ancel " Help

Click Add to specify the log shipping destination server.
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General |
Server Name: |RHISNNONALOGSHP =]
Transachion Log Destination Directan:
Dlirecteny: IE:"-.F.'ngram Files\Microsaflt SOL Serve _l
— Dettination D atabaze
" Create and initialize new database
Databaze hame: I;jE.
Uz these file directornies:
o, datat IE MProgram FilestMicrosoft SO0 Serve _‘
fear o IE “Frogram FileziMicrosaft SCL Sepve _‘
&+ :llse existing database [No:initialization) .
‘D atabasze Mame; Igde ll
Dalabaze Load State
™ No recaveny made ! £+ Standby mods
[T Teminate wsers in database [Flecommended)

[T Allow database to assume primary 1ole

Transachon Log Backup Directany;

Cirectars |

x|

pok | cancel | Hel

Enter the server namefor the detination of the transaction logs. Here an existing
database was used to receive the transaction logs. Click OK.
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Database Maintenance Plan Wizard - B

Specify the Log Shipping Destinations
b adify infermation about the destinatien server

D estination Server Databaze | i i
RHIAMNONALOGSHP
Bdd.. Edt |  Deete |
4 Back | Mest > | Eancel Help

Confirm that the destination server and database are correct and click Next>.
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Log Shipping Schedules
Specify the | qu shlppmg schedules at:all destlnatu:ans

Enter the backup schedule for the log shipping and click Next>.
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Log Shipping Thresholds
t Specify thieshalds that, if esceeded, will generate alerts.

Specify the log shipping thresholds and click Next>.
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Specify the Log Shipping Monitor Server Information
Specify the central server fram which dog shipping will be monitored,

T

Specify the sarver to monitor thelog shipping. Click Next>.
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Reports to Generate
Specify the'.dirg'l_:tl:arlg.ih w_hich-tl:a sl;gre:_l;hé'[epl:ar_ts generated by the maimtenanp;_&

plan.

Specify any reportsto generate. Click Next>.
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Database Mainténance Plar Wizard - R IANNDN  § EI

Maintenance Plan History y
Specify haw you want e store the maintenance plan recoerds. g

Local serier
v wirite histary o the madb. dbe. syedbmaintplan_histery kable an this server

Iv Limit raws in the table ta: Im':":' 3: raws far this:plan

Hemate server

Histamy 1z added fo the madb. dbo. spsdbmainiplan_kistay teble on the remate server.
Windows Authentication is uzed to lag on toithe remote server.

[ wiite histary to the server: ! I 4 |

[ Limnit rowe irthe table ta; Im["]':' _I: rows forthis plan

¢ Back | Mest > | Cancel | * Help

Specify how to gore the maintenance plan records. Click Next>.
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Database Maintenance Plan Wizard
Summary

Y'ou haveicompleted the steps ta create a database
mainteniance plan. The plan iz described below.

Flan narme: DB Maihtenance Plani
DATABASES -
sde
SEFRYERS
[lazal]
ORTIMIZLTIONS
Ooours every T weekls] on Sunday, at 1:00000 &b
Ferform the follawing actions:
Feorganize data ani index pagea. chang
< | _*I_I
< Back | Mest > | E‘;ancel | HElR |

Name the database maintenance plan. Here the default DB Maintenance Planl was
accepted. Confirm the options sdected and click Next>.
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Completing the Database
Mainténance Plan Wizard
'ou haveicompleted the steps required to create a'database

maintenance plan with log shipping. The steps ta cieate the
plan are listed below,

Tazk : : : © |Status : |
Creating Plan fer BHIANMORNALO... Mot Started.

Creating DB Maintenance Flan Mot Started-

< Back | FinisH E‘;ancel Help

Click Finish to create a database maintenance plan.

It will be necessary to Sart the SQL Server Agent. In Enterprise Manager, open
Management and right-click SQL Server Agent to sart. Thelog shipping will be
performed at the times pecified in the log shipping schedules. The stepsto restorethe
sandby server arethe same as above. If the production server should become
unavailable, apply al remaining transaction logsto the standby server. From Query
Analyzer recover the gandby server database without restoring. Execute the following
satement with the name of the database to be recovered.

-- Restore database usi ng WTH RECOVERY.

RESTORE DATABASE sde
W TH RECOVERY

The gtandby server will now bein the same Sate asthe production server from the last
transaction log. All changes after the last backup of the transaction log will belog.
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CHAPTER 8

Backu

Introduction

p and Recovery

MS SQL Server alows you to backup a database from one server and retoreit to
another. Y ou can also detach and resttach databases between servers. Thisfunctionality
allows you an easy way of digtributing your data to other serverswithout having to worry
about rdoading it and rebuilding relationships or networks.

If you restore a database backup from one server to another, the code pages and sort
orders of those two servers must beidentical. For example, you cannot restore a database
built with Binary Sort Order (BSO) to a server configured for default (dictionary) sort
order. You can ascertain your server’s sort order by running the stored procedure
‘sp_hdpsort’ in the master database.

In thisexample, this server is configured for default, or dictionary, sort order.

Server default collation

Lati nl-CGeneral, case-insensitive, accent-sensitive, kanatype-insensitive,
wi dth-insensitive for Unicode Data, SQ Server Sort Order 52 on Code Page
1252 for non- Uni code Data

A backup operation also backs up the database' s sysem tablesincluding sysusers. When
you apply a backup to a different server, the userslisted in the database may differ from
those usersligted in the new server’ s sysxlogins table in the master database. Thiswill
prevent you from logging into the restored database until you correct the login mapping
between the magter database' s sysxlogins table and the restored database’ s sysuserstable.
To synchronize thetwo tables, run sp_change users login.

Moving data using backup and restore

This section assumes you are going to backup an ArcSDE database and apply that
backup to another server that does not have a preexisting ArcSDE ingallation.

1. Backup the SDE database and any other database you wish to apply to ancther
sErver.

2. Copy the backup filg(s) to the new server.
Restore the backup fileg(s) to the new server.

Run sp_change users login to synchronize the sysuser’ stablein each newly
restored database with the magter database' s sysxloginstable.

1. Backup the SDE database

Use ether t-sgI’s BACKUP command or the Enterprise Manager’ s backup utility to
backup the sde and any other spatial database you have. In this example, we usethe
Enterprise Manager to backup the sde database.



Chapter 8 Backup and recovery 101

Expand Enterprise Manager’s Server Group, then your server host name. Right-click
your database, select all tasks backup database.

SOL Server Backup - sde B x|

eneral | O ptiohs |

* Database - complete
" Database - differential
" Tranzaction log

™ File and filegraup:

Destination

yenyrite

Databaze: I zde j
[ ame; |sde backup
Drescription: |

E

Backup bo: = Tape = [ich

Add...

Hemoye

Cantemnts...

% Append to media
" Ovenwrite evisting madia

gl

[T Schedule: |

()% | Cancel | Help |

The backup database form will appear. Y ou'll need to add a destination with the * add’
button if none appears. Click Add and choose a directory to backup to.

Select Backup Destination | x|

Select the file name or backup device to use for the
backup operation. Backup devices can be created for files
that you uze frequenti.

i+ File name;

" Backup device:

ID:'\rhiannDn_I:uau:kup'\ _l

I =]

F | Cancel |

101
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Click OK when you are done. Seethe SQL Server Books Online for exact information
on backup types and options.

2. Copy the backup file(s) to the new server

In the example above, the backup fileislocated on D:\rhiannon_backup. Copy the
backup file to the new server.

3. Restore the backup file(s) to the new server

Expand the new server in the Enterprise Manager’ s server group. Right-dick ‘ databases

and sdect dl tasks restore database.

Restore database i

Eeneral I Optiohz |

Restore az database: Isde j
Restore; ¥ Databaze ™ Filegroups or files ™ From device
- Parameters
Show backups of database: Igde j
First backup to restore: I j
™ Paitit i timerestone: | : |
Restare |T_I,I|:ue |Ba|:kup Set Date |Size |Hest|:|re Fram |Ba|:kup Set Name |
Kl | K|

Froperties |

k. | Cancel | Help

The Restore database dialog box will appear. Click the From device radio button and
then the“Sdect Devices’ button.




Chapter 8 Backup and recovery 103

Choose Restore Devices B _EI

W'hen the backup iz restored, SCL Server will attempt to restore from the
devices lizted below,

Backup set; [k ]
Restare fram: i+ Disk 1 Tape
Device name | Add.. |
Edt |
Hemove |
Hemave Al |
Media verfication option
[ Only restore from media with the follovwing nams:
Ifedianame:
Ok, Cancel

If you want to restore the database with a different name, changeits namein the Restore
as database combo box. NOTE: If you do this, you may causeinconsstenciesin the sde
or gdb metadata tables. Navigate to the backup file and sdect it. Click OK dl the way
back to this form and sdect the Options tab.
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Restore database 1

General Options |

™ Eject tapes [if any] after restaring sach backup
I™ | Frampt bietore restaring each backup

[T Force restare over exizting database

Festore database files az Read from media
Logizal file name |I'-1|:|ve to phyzical file name
sde_dat fhzedk Fles! BN datahsdedata. mdf

zde_log f:hzedk_files\MSS 0L datahedelog. df

— Recovemn completion state

¥ | eave database operational Mo additional transaction logs can be restared,
" Leave databaze nonoperational but able ta restore additional transaction logs.

" Leave database read-only and able to restore additional ranzaction logs.

Urdafile; Fheedk_files\MSSALBACKIFAUMDO _sde DAT |

k. I Cancel | Help

In the middle of thisform, you'll see agrid control with pathsinit. You'll want to
verify that the paths are correct for your restorefile. You can restore these filesto
any location you like, aslong asit exists on disk. If you check Force restore over
existing database, you'll restore this database over an existing one. If you don’t and
you have an existing database with the same name, the restore will fail. Click OK.

Oncetherestore finishes, open the database in the Enterprise Manager and verify your

tables are there. Now you must synchronize the database users with their loginslocated in
master.dbo.sysxlogins.

4. Run sp_change_users_login

When you restore a database from a backup created on another machine, thereisachance
that a database user’ sidentification number (either an SID or aGUID) does not match the
same entry in the magter.dbo.sysxloginstable. Thereis also achance that the database
user doesnot exigt in the magter.dbo.sysxloginstable. Since arestore dsorestoresa
database’ s sysuserstable, it ispossble for arecord to exist here but not be present in
master.dbo.sysxlogins. Hence, there are two scenarios you need to consider:
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* Theuser exigsasalogin on server but has a different identification (SID or
GUID).

*  Theuser doesnot exigt (added asalogin) on the server.

This does not apply to Windows Authenticated logins.

Scenario 1: The user exists on both servers but has a different identifier

In thisexample, both servershave alogin called ‘sde” After you restore the sde database
onto the new server, the sde user’'s SID differsin the sde database from the sdelogin’s
SID in the magter.dbo.sysxloginstable.

Use sde

go

Sel ect SID from sysusers where nanme = ‘sde’
Use master

go

sel ect SID from sysxl ogi ns where nane = ‘sde’

0x76695419BFAED41184FDO0C04F8D0451

(1 rows) affected)

0x EDDFCA8E56B0D411850000004F8D0451
(1 rows) affected)

To synchronize the two accounts, run §p_change users login. For exact usage, seethe
SQL Server Books Online. In this example, we use the “update_one’ option to update
just the sde user. You must run p_change users login within the database you restored
(or want to changethelogin in).

Use sde

go

sp_change_users_l ogi n ‘update_one’',’ sde’,’ sde’
Rerun the SID query above to verify your results.

OxEDDFCASE56B0D411850000004F8D0451
O0xEDDFCASE56B0D411850000004F8D0451

Scenario 2: The user does not exist on the destination (restore) server

This scenario differs from thefirgt onein that auser existsin the database but not asa
login in the master.dbo.sysxlogins table. This can happen when you createalogin on a
server, backup the databases on that server, then restore the databases to another server
that does not have arecord for thislogin. In this example, the sde database is restored
onto a machinethat never had an ‘sde’ login.

Use sde

go

Sel ect SID from sysusers where nane = ‘sde’

Use master

go
sel ect SID from sysxl ogi ns where nane = ‘sde’

0x76695419BFAED41184FDO0C04F8D0451

(1 rows) affected)

105



106 ArcSDE Configuration and Tuning Guide for MS SQL Server

(0 rows) affected)

Torectify this, you must add an ‘sde’ login to the server but not grant them accessto the
sdedatabase Toadd alogin, usethe sp_addlogin stored procedure or usetheloginstool
with the Enterprise Manager:

sp_addl ogin ‘sde’,’go’,’ sde’

Now run §p_change users login to synchronize the SID values in master.dbo.sysxlogins
and the restored database' s sysuserstable. You mugt run sp_change users login in the
e database snceits sysusarstableis out of sync with the master.dbo.sysxloginstable.

use sde
go
sp_change_users_l ogi n ‘update_one’,’ sde’,’ sde’

Now verify that the SIDs are equal by rerunning our SID query.

Use sde

Go

Sel ect SID from sysusers where nanme = ‘sde’
Use master

Go

sel ect SID from sysxl ogi ns where nane = ‘sde’
SID

0xF6 DFCASE56B0D411850000004F8D0451
(1 rows) affected)

0xF6DFCASES6B0D411850000004F8D0451

(1 rows) affected)

Once you' ve synchronized the users, you are ready to either start the ArcSDE service or
make direct connectionstoit.
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Moving Data using sp_detach_db and sp_attach_db

Y ou can also move databases using the SQL Server stored procedures p_detach _db and
sp_attach db. A detached database can be onefile or several files, depending upon how
you created the database. The procedureis similar to the backup and restore example,
but differsin that you don’t have a backup file of your database. Be careful —onceyou
attach your database, you don’'t have a copy of it, soif you deeteit, you'll lose your data.

To move your database(s) with sp_detach_db and p_attach db:
1. Detach your database from one server.

2. Copy the datafiles and transaction logfiles to the target server and re-attach the
database therewith p_attach db.

3. Rungp_change users login to synchronize the sysuser’ stablein each newly
restored database with the magter database’ s sysxloginstable (SQL Server logins
only).

1. Detach the database

Read the SQL Server Books Onlinefor a complete discusson of sp_detach db. When
you detach the database, you unhook it from SQL Server without having to shut SQL
Server down. For example:

use naster
sp_detach_db ' sde'
go

2. Copy the Database to Another Server and Run
sp_attach_db

The previoudy detached database will residein its previous datafolder. Copyitandit’s
log fileto thetarget server. Then execute the procedure sp_attach_db to resttach the
database to the server:

sp_attach_db 'sde',
@i | enamel="d:\ SQL2K_DATAFI LES\ M5SQL\ Dat a\ sdedat a. ndf ' ,
@i | ename2="d:\ SQL2K_DATAFI LES\ MBSQ.\ Dat a\ sdel og. | df '

Y ou mugt supply a pathname for the database files and logfiles.

2. Run sp_change_users_login to synchronize the sysuser’s
table

Follow the same procedure outlined abovein step 4.
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CHAPTER 9

Configuring snapshot
replication

Replication is used to create multiple copies of the same data that can be
distributed to multiple other databases throughout an organization.

Implementing snapshot replication

Snapshat replication is used to digtribute an entire copy of the information from the
digributing database to the subscribing database. In SQL Server 7 or SQL Server 2000, it
isthe easiest type of replication to setup and maintain. It is most appropriate for read-only
data, and thereisa high degree of latency in this process. Any changesthat are madeto
the data at the subscriber will be overwritten once the next snapshot image is downloaded
from the digtributor. Management of the distribution of the snapshot can be performed
from the digtribution server, a push subscription, or from the subscription server, apull
subscription. The use of apush or pull subscription is dependent on the particular
circumstances of each organization. A push subscription can be centrally managed but
will require a greater storage premium on the distribution server.

Implementation of snapshoat replication, in this example replication, will be between two
instances of SQL Server 2000. The procedure will be smilar for SQL Server 7.

From Enterprise Manager, for the SQL Server ingtance that you wish to replicate from,
choose TOOLS; Replication; and Configure Publishing, Subscribers, and Digtribution.
Thiswill begin the process of configuring the distribution server.
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iz X
Welcome to the Configure
Publishing and Distribution Wizard
With thiz wizard, pou will:
# Specihr RIFTASOLZE or another server as a Digtibutor.
®* Configure the properties of 'BIFTAS0OL2E" as a Distributor
[optional).
®  Configure the properties of ‘BIFTASOLZE" as a Publizher
[optional].
( Eiacla- Mext i I.'éanu:el Help
Click Next>.
Configure Publishing and Distribution Wizard for x|
Select Distributor
Iz thiz server az itz own Digtributor or zelect another zerver as the Distributor, : w

The Distributor is the zerver wsually responzible for synchronizing data between Pubbzhers and
Subzcribers.

e pake BIFTSSELAE! it own Distibutor; SEL Server will create a distribution databaze and
log

 Lze the following server [the selected server must alfeady be configured as a Distributor]:

ALUARMAN - Bdd Server.
BEEFLIPS Y

FaBIO

FABIDNSOLZE.

HEMLEY

HEMLE Y SGLZE

JHAINOSE LI

< Back Mest | E;ancel Help

Choosethe server to act asthe distributor, then click Next>.
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Configure Publishing and Distribution Wizard for 'R x|

Specify Snapshot Folder

Specify tha root locationiwhere snapshotz from Publishers that uze thiz Distributor
will be stored.

T o allove Diztbution and Merge dgents that min at Subzcnbers to access the snapshots
of their publications, poumust refer to the snapshot falder using a petwork path.

Snapzhat folder:
: WMRIFTACYProagram FileshMicrosaft SOL Server\MSEOLESOL2EAReplD ata

< Back | Mest & Cancel Help

Specify the path to the replication snapshot folder, then choose Next>.
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stribution ; _EI

Customize the Configuration
'ou can configure your server for replication with dafault settings:or vou can %z%

cuztamize the settings. ©

Do pou want ko customize the publizhing and distibution settings?

% Yoz |et me set the distribition databasé properties, enable Publizhers, or 2et the publishing
zettings.

" No, use the:following default settings:

Configure 'RIFTASGOLZE "as a Publisher. Use 'RIFTAEOLZK az the Distributar, -]

| Uze SARIFTAC Frogram FileshMicrosoft SOL ServerhbSSALESOELZE R eplD ata' az the
o |root gnapshot folder for Bublishers uzing this Distributar.

Stare the distrbution database ‘distribution’ in 'C:\Fragram Files\Microzoft SEL
Server\MSSOLESALZEND ata",

" |Store the distribution databaze log file & 'C:5Program Fileshhicrozoft SGL LI

< Back Mest i Cancel | Help |

Y ou may accept the default configuration from SQL Server, but for this example we will choose to customize
the publishing and digtribution settings. Click Next>.
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ution Wizard x|

Provide Diztribution D atabase Information ' %zg

Select the name and location of the digtribution databaze and logifiles.

The diztnbutionidatabaze stotes changes to tranzactional publications untl Subscrbers can be
updated, It alzo: stares histarical information for snapshot @nd merge publications.

Diistribution database name: diztribution

Falder far the diztnbution databasze file;
|E:"\F'ru:|gram Filezhhicrozaft SOL ServerMESOLESOLZEND ata

Falder far the diztribution database lag file:
|D."~F'ru:ugram FilgzMicrozoft SGL ServerWESQLESOLEKAD ata

The paths mustirefer to diskzithat are localito 'RIFTASGLEZE and begin with a local drive letter
and colon [for example, C:]. Mapped drive letters and network, paths ate invalid.

< Back Mest & | Cancel Help

Sdect the name and location of the distribution database and logfiles. Then choose
Next>.
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Configure Publishing and Distribution Wizard for 'R

Enable Publithers
Enable zervers to uze thiz Distributor after they are configured as Publishers.

To zet the login infarmation and working fobder for a server, zelect it, and then click the properties ;

[..1] butkar.

Registered zervers:

TPublishers - - [Distibution DB -~ | 4] Enable &l [¢
[0 MUZTAGNSQL2K, © distribution
[0 OFFWIDTH . - distribution Enable Mone |
[J DALABSPM ¢ distribution :
O RIFT t distribution Mew... | :
RIFTSS0QL2E : distribution
dl |

Click Mew to register a news server and enable it az a Publisher.
< Back Mext i Cancel * Help

Enable the serversto usethis digributor after they are configured as Publishers. Then
choose Next>.
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Configure Publishing and Distribution Wizard for 'R x|

Enable Publi¢ation Databases
Enable databazes for tranzactional [includes snapshot] or merge replication.

D atabazes:
Trans | Merge |Diatabase Name | Transactional

O 0 Morthwind S |

O
& EnableiMone |:

O

kerge

Enable Al |
1] | : ¥ Enable Hone |:

& databaze owner can create a publication only after an adminiztratar has enabled the database :
for publizhing. |

< Back Mext i Cancel Help

Enable the databases that are to be used for replication. Here choose Transactional, which
includes snapshot. Choose Next>.
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Configure Publishing and Distribution Wizard '

Enable Subsérnibers
Enable zervers to subscrbe to publications from thissPublisher.

To zet the login infarmation and default spnchronization schedule for a Subscriber, select it and

then click the properties [...] buttar,

Registered zervers:

| Subscnbers | Iil Ereblaal
[ FARID:
[ FABIDNSOLZK J Enable Hone
] HEMLEY "
HEMLEYSSEL2E. - ; 'll MHew...
o | ]

Click Mew to register a new zerver and endble it az a Subscrber. v'ou can enable
heterogenenus Subscribers after you complete thiz wizard.

< Back I Mext Cancel Help

Enable the subscribing server to receive publications from the ditributor. Then choose
Next>.
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Completing the Configure Publishing
and Distribution Wizard

Click Finizh to configure aith the following options:

Configure [BIFTASOL2ES az a Publizher. Uze -
'RIFTASELZE! az the Distributar.

|1z “ABIFTACProgram Files\Microgdft SEIL
ServerM3SALESOL2EMReplD ata' ad the root shapshot
folder far Publishers uzing this Distnbutar,

Store the diztibution databaze 'distnbution’ in 'C:\Program
FileshMicrozoft SOL ServerstSSALERALZKAD k'

Store the distribution databasze log filesin 'C:\Program =
Filgeh himrmenft GO Canart bdSSMT $E01 WAk '_I
1 | (S
< Back | Finizh | Cancel | Helm |

Choose Finish to complete the configuration of the distribution server.
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Bacause RIFTWSELZE iz now a Distibutar, SGL Server Enterprize Manager
""' M| has added Replication Monitar to the console tree.

R eplication kanitar allows vau ta view the statuz of replication agents and
troubleshoot problems at the Distributor.

Y'ou can uze Replication kordtor to;
* iew alist of Publizhers, publications; and subzcriptions that are
i supported by the Distributor

* iew zchedules, current statuz, and kistony for each replication agent

i® Setup and monitor alerts related to replication events

Td get ztarted, dlick Feplization on the Toole menw, and then click Show

@ f'ou can monitor multiple Distibutars eazily with the Replication Monitor Group.
Feplization Monitor Group,

Cloze |

Choose Close to complete the distribution configuration process.

To create and manage a publication in Enterprise Manager, choose Replication, then
choose Create and manage publications.
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RIFTASEL2E
kil Marthwind
| pubz

Highlight the source of the publication and click Create Publication.
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Create Publication Wizard

Welcome to the: Create Publication
Wizard .

‘Thiz wizard bielps pou publish pour data #o that it can be shared
with Subszcribers. With thizwizard wou will:

# Publizh the data in database 'zde’.

& Filker the data in the publication.
* Setthe publication properties.

Wfter the publication iz created, the data can be shared with
gervers unning SOL Server and heterogeneous data sources by
icreating subsgcriptions.

¥ Show advanced options in this wizand.

< Haok Nest > Cancel | Help

The Wecometo the Create Publication Wizard will appear. Wewill run thisexample
with the Show advanced optionsin thiswizard configured. Choose Next> to continue.
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Create Publication Wizard

Choose Publication Database
Choose the databaze that containz the data or objects you want to publish.

Dratabazes:

Marthwind
Libg ;

vhest

¢Back | MNewts Caneel

Help

Highlight the database that contains the objects to be published, then click Next>.
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Create Publication Wizard

Select the publication typethat best supports the requirements of pour application; =

Select Publication Type ﬂ

an updated snapzhat. Thiz igiappropriate when the Subsgcrber data need not be

@ £+ Snapshot publication - The Publisher periodically replaces Subscriber data with
conztantly Lp-to-date.

changes are zeht incrementally to Subscrbers. Updates to Subscribers prezerve

@ ™ Transactional publication - Diata is usually updated at the Publizher. and
tranzactional conzistency and atomicity.,

Changes are mérged perodically at the Publizher, This supportz mobile,

@ " Marge publication - D ata can be updated at the Publisher ar any Subscriber,
occaziohally connected Subscribers.

¢ Back M et > Cancel Help

Sdect Snapshot publication, then click Next>.
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Create Publication Wizard I x|

Specify Subscriber Types : S
Mihat twpes of Subszcrbers will zubszoribetto thiz publication’? m

Select all of the types of Subscribers that you expect to subscribe to.thiz publication.

v Servers running SEL Server 2000
[ Servers running SEL Server version 7.0
[ Devices inning SOL Server CE

[ Heterogereous data saurces, such as Microsoft Access

Subzcnbers that are zervers running SEL Server version 7.0 cannot uge properties that are
newt in SEL Server 2000, [f vou select thlz Subzcrber ippe, the nevw propertiez wilk not be
available in this wizard,

¢ Back P ezt > Cancel y Help

For this example, SQL Server 2000 was run. ArcSDE currently supports SQL Server
2000 and SQL Server 7. Click Next>.
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Create Publication Wizard & x|

Specify Articles ol |
Fublish tables and other database objects as articles. Y'ou can filker the published:data e ﬂf
later it the wizard. C

& urigueidentifier columi will be added autoraatically to published tablez without one.

Object Type | Show . | Publishd | |Owner |Object - - R
_ |5 sd G0BenMDSYMEBOLS L] |
Stored Proced... Il [ sde  GDE_ATTRRLULES .|
Views O O sde  GDE_CODEDDOMAINS |
=] sde  GDE.DEFAULTVALUES &
=] sde  GDE_DOMAINS. - - - |
" | ] W 5 sds GDB_EDGECONNRULES. |
sde  GDB-EXTENSIONS ]
V' Show unpublizhed objects sde  GDE_FEATURECLASSES _I
] sd= GDB_FEATUREDATASET | |
Article Befaults... | ﬂ = T FT o ﬂ_
¢Back | News |  Cancel | Help

Choose the data to transfer; here all tablesin sdewill bereplicated. It is necessary hereto
ensure that the tables are al so replicated with the correct owner on the subscribing
database. For each table that isreplicated, click the dlipsis next to the Object and the
following screen will appear. Enter the correct owner of the table for the subscribing
database.
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Table Awticle Properties - GDB_EDGECONNRUIL |

GBI"IB[E" | Snapghgtl

Mame: ! GDE_EDGECOMMRLULES

Description;

Vil

T ableiinfarmation

Source table ¢ Igdg

CAMEIET:

Saucetable | [GDB_EDGECONNAULES
Fearme:

D1estination table Igde
CHAINIET

Destination table IEDB_EDEEEDNNHULES
=)=

Marizantal partitiane: fram DTS scripts

[ Provide support for henzehtal partitions treated by DTS
« transfarmation soripts :

ok Y Fancal Help

Confirm that the source table owner and the destination table owner are correct, then
click OK to return to the previous screen. Click Next> at that screen to continue.
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Create Publication¥izard & _EI

Article Issues (1%

‘The following izzues may require changes to vour application to ensure it continues to = ﬂ_:
operate az expectad. £

|zzues;

|Inigueidentifier columnz will be added to tables.
IDEMTITY columing reguire the MOT FOR REPLICATIOM option.

Description;

SOL Server requires that all merge articles contain a unigueidentifier column with a unigue index ﬂ
and the ROWGEINDCOL propegty. SEL Servéer will add a uhiqueidentifier column to publizhed
tables that do nok have one when the first snapshot iz generated.

Adding a new cobumn will
% Cauze [MSERT statements without column hzts ta fail
+ Increase tha size of the table ﬂ

4 Badk Neit > Cancel |\ Hep |

ROWGUIDCOL isauniqueidentifier that isadded to tables used in merge replication.
Thismakesit possibleto track the lineage of changes madeto arecord. Click Next>.
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Seléct Pphlicalinn Mame and Description
Select & namE'_and.descripti-:unfqr thi_s pul:ulic'atil:un. 3

R —
Mn_argx? pu_l:-liu_:'atiqn of sde database from Publisher RIFTASOLZK.

=" List this pub It [Hirectar

Enter a publication name and publication record and click Next>.
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Create Publication Mizard

Customize the Properties of the Publication ' |i

Define data filters or customize the remaining properties; othenvize, create the
publication as specified.

Do pou want to define data filkers or customize the remaining properties of thiz publicabion’?

&+ ez, | wilidefine data fikers, enable anonymous subscriptions, o custamize othier
properties

™ Mo, create the publication az specified:

Create 3 merge publication from databaze 'sde’. | ﬂ

T he following tupes of Subscrnbers may subzenbe to thiz publication:
Servers runhing SEL Server 2000

Publizh the following tables az articles:
'GOE_AMMOSYMBOLS' &z 'GDE_ANMOSYRMBOLS®
'GOBE_ATTRRILES' az 'GDB_ATTRRIILES' ;
'GDE_CODEDDOMAIMNS! as 'GDE_CODEDDOMAIMNS' LI

< Badk Neit > Cancel | Halp

For this example, we will chooseto customize the publication properties. Click Next>.
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Filter D ata ;
SFilter the datd to be includad in this _pul_:ulil:;atl'l:un_.

No filtering of this publication will be chosen. Click Next>.
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Allow Anonymous Subscrigtions .
Allow anoryrmous subscriptions to thi_s publication,

—

Only named subscriptionswill be allowed in this example. Click Next>.



Chapter 9 Configuring snapshot replication 130

Set:Snapshot Agent Schedule
Set the st_ar_ting schedule for the Snapshot Agent,

The snapshat agent schedule will be changed. Click Change.
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& [ e

@

Sa the parameters to make the snapshaot. Click OK. You will return to the previous
screen.
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SetiSnapzhot Agent Schedule
Set the_$t_ar_ting schedule for the Snapshot Agent,

Click Next>.
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Create Publication Wizard

:‘Completing the Create Publication
‘Wizard !

Click Finigh to create a publication with the following options:

T he following twpes of Subscrbers may subzeribe ta this
publication;

Serverz running SHL Server 2000

‘Publizh the fallowing tables az articles:

'‘GOE_AMMOSYMBOLS' az 'GOE_ANNOSYHEOLS'
'GOE_ATTRRIILES' az 'GDE_ATTRRLULES!
'‘GOE_CODEDDOMAINS' az -

=) T o onitor replication activitg for this Publishern expand
R eplieation Monitof at the Distribltar,

Create a merge publication from databaie ‘sde’ -

¢ Back | Finizh . Cancel i Help

Click Finish to complete the cregtion of the publication. In this example we will createa
push subscription of the publication.
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Create and Manage Publications on RIFT{SOL2ZE =

[ratabazes and publications:
% RIFTASOLEE Create Publication. .

| Marthwind

1 pubz Fuzh Mew Subscription. .

Propesties and Subscriptions

Script Publication

Delete Publication

Cloze

—'zde_replication’ description;
Merge publication of zde database from Publigher RIFTYSOL2E.

Highlight the publication and sdect Push New Subscription.
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Welcome to the Push Subscription
Wizard

Thiz wizard helps you push a subszcription from publication
'sde_replication’, publizhed by ‘RIFTYSALZE, to oné or more
FEIMYErS OF SEMver QroLps:

With thiz wizard vou care

*  Selectione ar mare Subscribers.

*  Select the databasze where the subzcription will be
created.

*  Set the intialization &nd synchronization schedules.

¥ Show advanced options in this wizard,

¢ Back Mest & Eancel : Help

The We cometo the Push Subscription Wizard will appear. Thisexamplewill select

advanced options. Click Next>.
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Choose Destination D atabaze '
i Specify the S_HI:'uscrip_ti-:un Hatabase at the SOL Server Subscriber(s),

Browseto or create the database on the subscribing database that will recavethe
publication. Click Next>.
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5Set Merge Agent L'n:t:atiﬁn
* vou can choose whether the Merge‘ﬁggnt runz at the Distributor or at the

Subscriber.

For this example, the agent will be run at the Digtributor. Click Next>.
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Push Subscription Wizard ¢ ] x|

S5et Merge Agent Schedule
Specify how frequently the Merge Agent(z] updates the subzcription(z).

YWhen should the Merge Agent update the subzcnption ?:

™ Continuguzly - provides minimal latency between when an action occurs at the Publizher
and iz propagated to the Subscriber:

& Llzing the following scheadule;
Oocurs evern 1 day(z], eveny 1 houilz] between T2:00:00 A and Change... |:
11:55:00 PH.

< Back Mest i Cancel Help

Thisexamplewill change the Merge Agent schedule rather than run continuoudy. Click
Change.



139 ArcSDE Configuration and Tuning Guide for MS SQL Server

|10:00:00 P, =

11241342008 i

Sdect the parameters to run the Merge Agent schedule. Click OK.
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Push Subscription Wizard  ©

Iriitialize Subscription

Specify whether the subscription(z) needs to be initizlized, and if 20, when to start
the initializdtion process.

Dioes Microzoft SOL Server rieed bo initialize the publication schema and data at the! Subscriber

when the subzcrption iz created?

* “Yes, initislize the schema and data

IF yes; the Snapshot Agent must first create a gnapshot of the publication :
zchema and data. ¥ou must ther start the Merge Agent manually when the
zhapzhot iz available.

[V Start the Snapzhot Agent to begin the initialization process immediately

" No, the Subzciber aliéady has the 2chema and data

< Back Mext i E.Zancel | Help

For this example, choose Y es, initialize the schema and data. Click Start the Snapshot
Agent to begin the initialization processimmediately, based on the parametersto start
earlier. Click Next>.
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Push Subscription Wizard _ ) x|

Set Subscription Priority:
Set the priority of thiz subscription, which helps decide the winner:of conflicting: %
data chandes.

When a data change at the Subzcrber confhcts with a change made elzewhere;
% |lze the Publizher as a prosy for the Subzcriber wherd resolving conflicts

" Use the folltwing pricrity, between zerg lowest] and 99,93 [highest], to resolve the conflict

|F5.EIL'I

Frionties of curent subienptions [for referencel;

Subzciption Hame | Type | Friority |

l [ 21

< Back Mext & Cancel | Help |

Sdect the subscription priority to resolve conflicts, then click Next>.



Chapter 9 Configuring snapshot replication 142

Push Subscription Wizard =

Start Hequired Services.
See the status of the services required for thiz subseription(z] and:select those to
be ztarted After the subsénption(z] iz cleated.

Thiz subscription(z] requires the following services to be running on the indicated
SEIVENE,

Service [on Server] Status

. Running

& zervice whose check box 1z selected will be started automatically after the
subscriptiof(z] 1z created: & zervice whosze check biaw iz not selected will have to be

ztarted mariually for your subscription bo wark,

4] | i3

< Back Mext i Cancel

Help

Click Next> to gart the required services.
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Push Subscription Wizarnd

Completing thé Push Subscription
Wizard

Click. Finizh bo subgcribeiwith the fallowing options;

Create a subscription toipublication *sde_replicatiord from .
Publisher RIFTSSGLZE.

Create a subscription atthe following Subscriber(s]:
JHAINDSE

Create eath zubzcrption in a databage named 'zde.

R the agent(s] that sunchronizes Ithia subzcrniption(s] at 'ﬂ
1 : 3

To monitor activity for this subscription(s), use
“ Replication Monitor at the Digtnbutor,

< Back | Finizk Cancel Help

Click Finish to complete the replication procedure.
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CHAPTER 10

Configuring transactional
replication

ArcSDE 8.1 for MS SQL Server supports transactional and snapshot
replication. The transactional mode allows areplication
distributor/publisher to update its data and then propagate those edits
downstream to its subscribers. The sngpshot model creates entire
snapshots of data and delivers the entire snapshot to its subscribers.
Snapshot replication works well with smaller, read-only data.
Transactiona replication proves better for frequent updates to dynamic
data

Before implementing transactional or snapshot replication, you should
have awell-developed understanding of the SQL Server replication
architecture. Make sure to read the section “Replication” in the SQL
Server Books Online. This section demonstrates how to configure
transactional and snapshot replication from a SQL Server 2000
publisher/distributor to a SQL Server 2000 replication subscriber.

Implementing transactional replication

Basic components of transactional replication with ArcSDE data

1. Createprimary keyson al ArcSDE businesstables. We recommend that you
use acolumn that is an sde-maintained rowid. Use either the ObjectI D field of
dataloaded with ArcCatalog or ArcToolbox or add afield with sdetable -o
ater_reg and usethe -C sde switch.

2. Creste primary keys on five Geodatabase metadata tabl es (see the table bel ow).

3. Defineyour publication: replicate all ArcSDE tables and stored procedures
except SDE_process information, SDE_gate locks, and SDE table locks.
Also, it isnot necessary to replicate the logfiles, SDE_logfilesand
SDE _logfile_data. Do not replicate the execution of the SDE stored procedures.
Y ou mugt manually remap ownership of replication articles; SQL Server, by
default, remaps all article ownershipto‘sa.’

4. Create Subscriptions to each replication publication.
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5. Ddiver your snapshot to your replication subscribers. You can do thisby using
the SQL Server Digtribution Agent, backup and retore, or §p_detach_db and
p _attach_db. Using the Digtribution Agent iseasiest but not efficient for
moving huge quantities of data across your network. Both backup and restore
and gp_detach _dband sp_attach db are also easy but will require you to run
0 _change users login for each data owner and possibly regrant table
permissonsto all nonowners. Don't forget to copy the
SDE process information, SDE_gate locks, and SDE_table lockstablesto
the replication subscriber if you have used the Digtribution Agent to move your
data to the subscriber machines.

6. Connect to the Subscribers.

Step 1: Create primary keys

Transactional replication requires a primary key on each replication article. All ArcSDE
tables except businesstables will have a primary key aready created. Some Geodatabase
metadata tables do not have the primary key implemented; these will have to be created
manualy.

Create primary keys on your business tables

We recommend that you add a primary key to a column that has an sde-maintained row-
id. Examples of such columns are OBJECTID columns created by loading datawith
ArcGIStools ArcCatalog or ArcToolbox and columns set or created with sdetable -0
ater_reg. Do not run sdetable -o alter_reg on data loaded with ArcCatal og/ArcT ool box
for the purpose of creating a primary key. Use the exigting objectid field instead. If you
did not load your database with these tools but used shp2sde, sdeimport, etc., usethe
alter_reg command to create your fidd with the sde-maintained row-id column.

F:\worl d_sdex>sdetable -0 alter_reg -i sql 82k -t cntry94 -C sde -c replid
-u vtest -p go -D vtest

ArcSDE 8.1 Build 633 Tue Nov 21 22:30:10 PST 2000
Attribute Administration Wility

Alter registration for table cntry94. Are you sure? (Y/N: y
Tabl e cntry94's registration successfully altered.

To add the primary key congraint to thistable, use the design table utility within the SQL
Server Enterprise Manager. Find your businesstable, right-click it, and sdlect “design
table” In the design table form, sdect the column on which you'll create the primary key.
Now click the“Key” button.



Chapter 10 Configuring transactional replication 146

Figure 10.1: In the Design Table dialog, select your primary key field and click the Key button.

“,'m 50L Server Enterprise Manager - [2:Design Table "CHTRY34" in "vtest’ on 'RIFTASQLZK"]
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Create primary keys on five Geodatabase metadata tables

This only applies to Geodatabase-dependent clients. If you are not using ArcGIS dlients
or did not load your data with ArcCatalog or ArcToolbox, skip this step. Otherwise,
create a primary key on the following tables on the listed column(s).

Table Column

GDB_FEATURECLASSES

ObjectClassID

GDB_NETWEIGHTASOCS

NetworkID

GDB_RELEASE

Any column

GDB_DEFAULTVALUES

ClassID,FieldName,Subtype

GDB_FIELDINFO ClassID,FieldName

Step 2: Configure the Replication Publisher and Distributor

This step demongtrates using the SQL Server 2000 replication wizards. The processis
smilar in SQL Server 7. You can also usethe replication stored procedures to set
everything up. We recommend you use the wizardsfirst to get familiar with the process,
then ether write out the stored procedures yoursdf or et the database script them for you.

Configure publishing and distribution

Start the Configur e Publishing and Distribution Wizard by sdecting and then right-
clicking your server in the SQL Server Enterprise Manager. Choose View taskpad. This
will repaint your detailswindow with the SQL Server 2000 taskpad. Now click the
Wizardstab. Under Setup Replication click Configure Publishing and Digtribution
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Wizard. You can click Next throughout thisform aslong as your server isliged in the
entriesfor:
Speci fy ‘<server name> or another server as a Distributor.

Configure the properties of ‘<server name> as a Distributor.
Configure the properties of ‘<server nane> as a Publisher.

1. Inthenext form, Select Digtributor, specify a digtribution server if you don’t
want to take the defaullt.

2. Click Next through the following form Configure SQL Server Agent.
(NOTE: This agent may have to be owned by a domain account.)

3. Click Next through thefallowing form Specify Snapshot Folder. (NOTE: You
may get awarning message regarding sharing thisfolder.)

4. Inthenext form, Cusomize the Configuration, sdect “Yes, let meset the
distribution database properties...” unlessyou are absolutdy certain the defaults
will work for you. In this case, we clicked Y esto customi ze settings regarding
publication databases and enabling subscribers. Click Next.

Figure 10.2: Click Yes to customize the settings.

Londigus Fubdkiburg and Dbl on Wizard o BIF TAWSHLZE

You can configuss your senves for repbcstion with defauk s=things, o pou can
e TFed adlnge

Customize the Configuration I g

[ youd vaark bo cashomees the pulblisreng and dislibudion sattmgs?

(% [, bl me pel the deshibubon databess properhes. enable Publshers, o pel the pubiishng |
Seftrage

™ Mg, use the loloveng detsull selings:
Corfigus RIFTVSOLE. & & Publishen. Use RIFTVSOLIE o the Disbuln -

Corliguna the S0L Server Apant samvce on RIFTLWSOLE o slaf automaticall whan
the computer is sharbed

Usex SMAIFTAC$ Program FilesiMiciosolt 50U Server\MESOLESHLEK \FepDiaty’ as
tha ool snapehol boldes lor Pubkshets using this Dissbulo

Shana ke dictibubon databess detibuton” i 'CA\Piogias Fles Mciossit S0 =

« Back Heoet > Cancel | 2 |

5. Click Next through the following form: Provide Distribution Database
I nformation.

6. Intheensuing form, Enable Publishers, confirm that you have the correct
publisher sdlected. In most cases, the default will be adequate. Click Next.

7. Thenext form, Enable Publication Databases, requires you to sdect which
databases you want to enable for publication. In this case, we will enable two,
the“sde’ and “vtest” databases. Y ou do this by selecting atype of replication
per database. Since ArcSDE 8.1 does nat support merge replication, you must
only choosethe “trans’ option. Click Next.
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Figure 10.3: Check the boxes in the trans column for each database you wish to enable for replication.
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cgoct. [ pwis Cacdl | Hee

8. Now you'll seethe Enable Subscriber sform. All the serversyou haveregistered in
your Enterprise Manager will belisted here. Y ou may not want to enable them dl
for replication. In this case, we desdect al but one SQL Server 2000 instance
(FABIO\sg1 2k) on amachine called “Fabio.” Click Next.
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Figure10.4: Deselect all servers you do not want to enable for replication subscription.
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You'vearrived at the end of the Configure Publishing and Digtribution Wizard.
Congratulations! Review the values listed to make sure they are correct. Now dick

Finish. The configuration processwill start, step through each point, and finish with this
dialogif al went wdll.

Figure10.5: Successful enabling of the distributor and publisher

S0L Server Enterprise Manager B3 |

SGOL Server Enterprize Manager successfully enabled RIFTYSOLEE as
the Dristributor for ‘BIFTASOL2E

Step 3: Create a publication
The MS SQL Server 2000 Books Online define a publication as.

A collection of one or more articles from one database. This grouping of multiple articles makes it

easier to specify a logically related set of data and database objects that you want to replicate
together.

Return to the taskpad view of your server and click the Wizardstab. Sdect the Create
Publication topic under Setup Replication. In the ensuing form, Create and Manage
Publications on <Y ourServerName>, you should see your databases ligted in thetree
view with the“hand” icon enabled to their Ieft. Sdect the sde database and click the
Create Publication button. The Create Publication Wizard will start. Click Next.
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1. The Choose Publication Database wizard appears. Y our should see your sde
database highlighted in thisbox. Click Next.

2. The Sdlect Publication Type dialog is next. Click the Transactional Replication radio
button. Click Next.

3. Now the Specify Subscriber Typesform displays. In this case, you have enabled one
other server, a SQL Server 2000 machine, for transactional replication. Sdect all your
platformsthat apply here. Y ou can replicate to SQL Server 2000 and SQL Server 7.0 or
heterogeneous data sources such as DB2 or MS Access. Click Next.

4. Y ou should now see the Specify Articlesform. A replication “article” isany table,
stored procedure, or view you wish to replicate. In thisform, you'll have to specify which
articles you want to replicate and who should own those articles on the subscriber servers.

NOTE: You mug ensurethat your articles are correctly mapped to their proper owners.
SQL Server, by default, will changeal table, view, and stored procedure ownership to
‘sa’ Thiswill prevent the sde service from garting on the subscriber machine or dient
direct connections from connecting to the data store.

There are several waysto remap the article permissions. This example describes one
method but assumes this condition: all replicated tables, stored procedures, and viewsin
the ‘sde’ database are owned by the sde user, and everything in the ‘vtet’ databaseis
owned by user ‘vtest.” This condition alowsthe use of the Article Defaults dialog in the
SQL Server 2000 Specify Articlesform.

With focus on the Tables row of the Object Type column in the grid control on theleft of
thisform, dlick the Article Defaults button. Sdlect Table Defaults, OK. The Default
Table Article Propertiesform shows. For Degtination table owner input ‘sde” Click
OK to return to the Specify Articlesform.

Figure 10.6: Click the Article Defaults button to open the Default Table Article Properties Form. Input
‘sde’ into the Destination table owner field.
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Back in the Specify Articlesform, dick the Publish All check box in the Tables Object
Typerecord in the grid contral on theleft. In the right-hand grid, desdlect al thelogfile
tables, the SDE_process information, SDE_table locks, and SDE_object_lockstables.
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Figure 10.7: Deselect all lodfile tables, the SDE_process_information, SDE_table_locks, and
SDE_object_locks tables.

Canale Pubslicalion Wicad
Specily Sabcles
Pukkrh batlas arsd citer dalshers objects s mbcles You can fller e publisted dets |i
b i s i
Cirky bkl vl prmany kmps can b pubishesd in 8 haneactional pubd; stior,
[Show  Pubkthd [ | Qv Obec | Jaf
=] = A O] s SDE_obisct ik =
| F 7] e SDE_obpsct books [
N O :l i SDE_pesiass rbsimnaion
B T sde  SOE_raser_column: =
H| D) vde  SDE_spatial ieferenoes =
I _L.I = :' i SOE_ilale_nesga: _
O 5 sds  SDE_sists_locks
¥ Show unpubliched bt il B J
0|2 T .
_ (2= ll_l
¢ Back. Hied Cncsd | Hee |

Now shift focus to the Stored Procedures record in the Specify Articlesform by dicking
it. Click the Article Defaults button to show the Default Stored Procedure Article
Default Propertiesform and input ‘sde’ into the owner text fidd. Click the“Other” tab.
Ensure that this screen hasthe “Never; replicate the schemaonly” radio button checked

(see Figure 10.8).

Figure 10.8: Ensure that the “Never; replicate the schema only” radio button is checked.

Ul Dlorcd Frocedure Arhiche FrogesSe

Goms Ot |
Nstwastion raws ronfics
0 8 v pececmci e sy e wares raane 0 He decyrsioe mieed
DcnCnchn et i ol Siibay b
7, e s i sigwsd prsiEE
pphesis wlwrs el Feanm
Thes e o oty 1wt (e pckns 8 ke mpie e Maple sla B
cemadie ol By roael preovhee

W |garvm mpicsis ba cherea oo
1 F s v i b pmslied
I D s o oy cybed. rode s Temakrabl emecon

Loy ibpicix B ilrvlimistion
™ 1 e ropeies

—J e | |




Chapter 10 Configuring transactional replication 152

Now perform step B for the stored procedures, only do not desdlect anything.

Redo steps A and B for views, only do not desdlect anything.

Check afew of the stored procedures and tables to ensure they have the proper ownership
by clicking the small button on the right

Click Next.
5. Click Next al theway to the end of the wizard.
Shortcut for point 4:

The gepsin point 4 may seem a bit cumbersome. If you fed comfortable with
publicationsin general, take all the defaults. Thiswill remap all of your table, stored
procedure, and view ownership to sa. When you' ve created the publication, script it to
SQL hy right-clicking the publication in the Enterprise Manager and sdlect Generate SQL
Scripts (see Figure 10.9).

Figure 10.9: Generate SQL scripts for your publication.
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Save the SQL Script and delete your publication. Open the script in the SQL Server
Query Analyzer and replace al instances of the string @destination_owner =
N‘<some owner Name will be here>" with the proper owner. For example:

...@estination_owner = Nterra\slim
... @estination_owner = N sde’

Now run the entire script to re-create the publication with the proper ownership of your
replicated articles.

Create apublication for each databaseto bereplicated. This meansyou'll haveto rerun
seps 1-5 for each database you want to replicate.

Step 4: Create subscriptions
The SQL Server Books Onlinelists a Subscriber as.
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Servers that receive replicated data. Subscribers subscribe to publications, not to individual articles
within a publication.

In this step, wewill create a new push subscription on a SQL Server 2000 ingtance
named “Fabio\sgl2k.” Start the New Subscription Wizard by right-clicking the

publication in the Enterprise Manager’ s Replication branch publication node. Sdlect
“Push New Subscription.” Click Next in the Welcome screen.

The Choose Subscribers form appears. Y ou should see at |east one enabled subscriber
listed here. If you don't, you must go back and enable a subscriber for replication. Select
one or more of the listed subscribers. See Figure 10.10.

Figure 10.10: You should see a list of enabled subscribers. Select one or more.
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Click Next to proceed to the Choose Destination Database form. You'll see atext box
with a sdected database name here. If you right-clicked the * sde:sde’ publication, then
you should seetheword ‘sde’ written here. See Figure 10.11.



Chapter 10 Configuring transactional replication 154

Figure 10.11: Detail of Choose Destination Database form. Note the selected publication in the
Enterprise Manager ‘sde:sde.’
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Click Next>. Now the Set Digtribution Agent Schedule appears. Thisform controls
latency between the publisher and the subscribers. If you must maintain close
synchronization between the publisher and subscribers, then take the default, continuous
updates. Y ou can st the schedule to update as you please. In this case, we take the
defaults. Click Next>.

Thelnitialize Subscription form opens. This form controls the subscription initialization
on the subscriber. If you want the Snapshot and Digtribution Agentsto initialize your
schemaand deliver your data to the subscriber machines, then take the defaults. If you' ve
moved or will move your data to the subscriber yoursdlf, dick the radio button labeled
“No, the Subscriber aready has the schema and data.” In this example, take the default
and check the “ Start the Snapshot Agent to begin theinitialization processimmediately”
check box. Thismeansthat the Snapshot and Didtribution Agentswill initialize the
schemaand move all the articlesto the subscriber.



155 ArcSDE Configuration and Tuning Guide for MS SQL Server

Figure 10.12: Check the “Start the Snapshot Agent.” check box.

Brdedlize Sisbdcisplion
Sy whatran tha nbacnpdonis] needs 1o ba sk, and # 2o wheer o ale ﬁ
ha: ralus b [anCACT

Diomx M aiafl SOL Server resed b rabskns B putscabon schama ard data o Fa 5 uboode
b the: pubscnphion ip creabes?

= az, ivigien the pchema and dein

I pesg, Hes 5 Hagerd rest cresie g snapshol of the publicstion schems
wdd st T Dishibastiom Sgent vl Spphs the wmapithol sulomsicaly shen iy
el

F Sian Fe Snapabod Agent ko Dege the nfiskzason Mocesh mmnedaloy

™ My, e Subroibei sk hat Fa schara and data

cgock [ Hetr | cacd | e |

Click Next>.

The Start Required Services Form displays. Make sure the status of your SQL Server
Agentis“Running.” Click Next>.

Y ou' ve reached thelast screen in the Push Subscription Wizard. Click Finish to gart
the agents.

Do points 17 for each publication you have. In this case, wewill havetoredo 1to 7 for
the‘vtest’ publication.

Step 5: Deliver your snapshot to your replication subscribers

If you have followed these steps exactly, then most of your data has been moved to the
subscribers. However, you may find that the Agents aretoo dow in initializing your
schema and moving your data. Y ou can do this manually by backing up your datato be
replicated and restoring it to the subscriber machine. See point 4 of Step 4 for more
information on what to doin the Create Publication Wizard. The next section explains
how to manually distribute your replication snapshot.

Manually initializing your replication snapshot

Again, if you have followed these ingtructions verbatim, you don’t haveto do this. This
only appliesto scenarios that want to distribute data manually, outsde the scope of the
digribution and snapshot agents.

Move your data to the subscriber machine. Y ou can do thiswith backup and restore,
$ _detach_dband sp_attach_db, or Data Transformation Services (DTS).

If you've ran backup and restore or §p_detach_db and sp_attach_db, you must run
§p_change users login to synchronize your SQL Server loginsand users.
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Moving the SDE_process_information, SDE_state_locks, and
SDE _table locks tables to the subscribers

Y ou must move three ArcSDE tablesto the replication subscriber, the

SDE process information, SDE_date locks, and SDE_table lockstables. The easiest
way to do thisisto usethe ‘DTS, Make surethat these tables, when moved to the
subscribers, are gill owned by the ‘sde’ user.

Special considerations for MS SQL Server 7.0

SQL Server 7.0 and 2000 have some differences with regard to replication. The most
important one has to do with replicating stored procedures. With SQL Server 2000, you
can replicate the schema of the stored procedures but not their execution. Thisoption is
not availablewith SQL Server 7.0. SQL Server 7.0 will replicate the Sored proceduresto
the subscribers only if you alow their execution. This option isnot supported in

ArcSDE 8.1. For SQL Server 7.0 replication of ArcSDE 8.1 data, you'll haveto
move all the stored procedur esto each subscriber manually.

Step 6: Connect to the subscribers

Now you should be able to make connections to the subscriber machines serving

ArcSDE data. You can ether start an SDE service on each subscriber or make direct
connections from ArcSDE dlients such as ArcGIS or baoth. If you want to gart an
ArcSDE service on each subscriber, then you must have the ArcSDE application ingtalled
on those servers. However, you don’t have to ingtall the ArcSDE application on a server
setup for Direct Connections. See Chapter 5, ‘ Connecting to SQL Server’, in this manual
for more information on this.
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APPENDIX A

ArcSDE compressed binary

This chapter describes the sate of ArcSDE with no configuration changes
made to the server or any spatia databases. This chapter also details how
the ArcSDE application manages your data with regard to indexes,
triggers, and specific SQL Server configuration settings. This chapter

will help you understand how to manage spatial data.

Compressed binary

After the client verifiesthe geometry, it compressesit and sendsit to the server, whereit
isstored in compressed binary format in a feature table. Compressing the geometry on
the client offloads the task from the ArcSDE server and reduces the transmission timeto
send the geometry to the ArcSDE server. Storing compressed geometry data reduces the
pace required to store data by as much as 40 percent.

Compressed binary metadata tables

A compressed binary festure class comprisesthree tables: the businesstable, the feature
table, and the spatia index table.

The business table contains attributes and a spatial column. The spatial columnisakey to
the feature and spatia index tables.

The rel ationship between the businesstable and the feature table is managed through the
spatial column and the FID column. Thiskey, which is maintained by ArcSDE, is
unique.



Appendix A ArcSDE compressed binary 158

NAVE DATA TYPE Alow Null's
fid | NTEGER( 4) NOT NULL
nurnof pt s | NTEGER( 4) NOT NULL
entity SMALLI NT( 2) NOT NULL
em nx FLQOAT( 8) NOT NULL
em ny FLQAT( 8) NOT NULL
emaxx FLQAT( 8) NOT NULL
enmaxy FLQAT( 8) NOT NULL
enm nz FLQOAT( 8) NULL
emaxz FLQAT( 8) NULL

m n_nreasur e FLQAT( 8) NULL
max_neasur e FLQAT( 8) NULL
area FLQAT( 8) NOT NULL
len FLQAT( 8) NOT NULL
poi nts | MAGE NULL
anno_t ext VARCHAR( 255) NULL

Feature table schema

The feature table stores the geometry, annotation, and CAD in theimage type POINTS
column. Theinternal SQL Server datatypeisliged in the table above. The ArcSDE
datatype for each column is defined below.

fid (SE_INTEGER_TY PE)—contains the unique ID that joinsthe feature table
to the businesstable

entity (SE_INTEGER_TY PE)—the type of geometric feature sored in the
shape column (e.g., point, linestring)

numofpts (SE_INTEGER_TY PE)—the number of points defining the shape
eminx, eminy, emaxx, emaxy (SE_FLOAT_TY PE)—the envelope of the shape
eminz (SE_FLOAT_TY PE)—the minimum Z valuein the shape

emaxz (SE_FLOAT_TY PE)—the maximum Z valuein the shape
min_measure (SE_FLOAT_TY PE)—the minimum measure value in the shape
max_measure (SE_FLOAT_TY PE)—the maximum measurevaluein the shape
area (SE_FLOAT_TYPE)—the area of the shape

len (SE_FLOAT_TYPE)—thelength or perimeter of the shape

points (SE_SHAPE_TY PE)—contains the byte stream of point coordinates that
define the shape s geometry

anno_text (SE_STRING_TY PE)—contains the feature annotation string.
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NAVE
sp_fid
&

Y

Em nx
Em ny
Emaxx
Emaxy

DATA TYPE
| NTEGER( 4)
| NTEGER( 4)
| NTEGER( 4)
| NTEGER( 4)
| NTEGER( 4)
| NTEGER( 4)
| NTEGER( 4)

Al low Nul | ?
NOT NULL
NOT NULL
NOT NULL
NOT NULL
NOT NULL
NOT NULL
NOT NULL

Spatial index table schema

The spatial index table defines the grid range and extent of al geometry in an ArcSDE
feature dlass.

» g fid (SE_INTEGER_TY PE)—containsthe unique ID that joinsthe feature table to
the businesstable

* gx/gy (SE_INTEGER TYPE)—definesthefeature sextent in grid cdls

* eminx/eminy/emaxx/emaxy (SE_INTEGER_TY PE)—definesthe extent of the feasture
in system units

In this example the FEATURE-ID column from the WELLS businesstable references
features from the feature and spatial index tables:

WELL_ID DEPTH ACTIVE FEATURE-ID
1 30029 Yes 101
2 13939 No 102
3 92891 No 103
FID AREA LEN EMINX,EMINY,... POINTS
101 <compressed feature>
102 <compressed feature>
103 <compressed feature>

SP_FID GX GY | {EMINX,EMINY,EMAXX,EMAXY}

101 70 100
102 70 100
103 71 100

A business/feature/spatial index key reference

The spatial grid index

The spatial grid index isatwo-dimensional index that spans a festure classsuch asthe
reference grid you might find on a common road map. Y ou may assgn the spatial grid
index one, two, or three grid levels, each with its own distinct cdl size. The mandatory
firgt grid level hasthe smallest cell size. The optional second and third grid cdll levelsare
disabled by setting them to O. If enabled, the second grid cdl size must be at threetimes
larger than thefirgt grid cdl size, and thethird grid cdll Sze must bethreetimeslarger
than the second grid cdl sze.
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The spatial index table (S<feature dass id>) has seven integer columnsthat storethegrid
cdl values, feature envelopes, and corresponding feature IDs. Adding afestureto a
feature class adds one or more grid cellsto the gpatial index table. The number of records
added to the spatia index table depends on the number of grid cellsthe feature spans.

The spatial index table contains two indexes. Oneindex ison the SP_FID column, which
containsthe feature ID. The other isa clustered composite index that includes all of the
columns of the spatial index table. Since all of the columns of the spatial index table are
indexed, the values of the table are read from the leaf blocks of the index and not the
table data blocks. Theresult isless1/O and better performance. In addition, the spatial
index tableis not accessed whenever the feature classis queried. Therefore, when
consdering how to position the tables and indexes to reduce disk 1/0O contention, you
should be concerned about the positioning of theindexes of the spatial index table but
not the table itsdlf.

Building the spatial index

Every time a feature classis added to a busnesstable, apersigtent spatial index is built
for it.

The ArcSDE server manages the spatial index throughout the life of the feature class. As
features areinserted, updated, or deleted, the spatial index is automatically updated.

A load-only mode disables spatia index management until loading is completed. This
boogts [oading performance substantially and isimperative for bulk loading efforts (no
queries are alowed in the load-only mode except native SQL-based queries).

Onceloading has been completed, the spatial index is enabled by returning it to normal
I/0 mode. The conversion from normal 1/0O mode to load-only I/0O mode recongtructsthe
spatial index.

Inserting, updating, or deleting a feature updates the spatial index when the feature dlass
isin norma I/O mode.

ArcSDE overlaysthe extent of each feature onto the lowest grid levd to obtain the
number of grid cdls. If the feature exceeds four cdls, ArcSDE promotes the festure to the
next highest grid levd, if you have defined one. ArcSDE will continue to promote the
feature until it fitswithin four cdlsor lessor until the highest defined grid leve is
reached. On the highest defined grid level, geometries can be indexed by more than four
grid cdls.

ArcSDE addsthe feature' sgrid cdlsto the spatia index table with their corresponding
shape D and feature envelope. Thegrid leve is encoded with each grid cdl.

In the example bel ow, the feature class hastwo grid levels. Areashape 101 islocated in
gridcdl 4 onleved 1. A record is added to the spatial index table because the festure
resdeswithin four grid cdls(in this caseit isone). Areafesture 102'senvelopeislocated
in cdls 1 through 8 on leve 1. Because the feature s envel ope residesin more than four
grid cdls, thefeatureis promoted to leve 2, whereits envdopefitswithin two grid cdls.
Feature 102 isindexed at levd 2, and two records are added to the patia index table.
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Figure A.1: Shape 101 is indexed on grid level 1, while shape 102 is indexed on grid level 2 where it
is in only two grid cells.
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Spatial queries and the spatial index

Spatial queries, likefinding all the [akeswithin a state boundary, use the spatial index. A
gpatial index isused unlessthe search order hasbeen setto SE ATTRIBUTE_FRST in
the SE_stream_set spatial_condtraints function. When the search order is st to
SE_ATTRIBUTE_FIRST, ArcSDE ignoresthe spatial index, and the criteria of the
attribute where clause determines which records of the feature dass the query returns.

Whenever the spatial index is used, the ArcSDE service generally usesthe following
decision process when performing the query:

1. Definethe envdope The enve ope could be defined directly by the application such
asthe extent defined by the ArcMap zoom in tool. Alternatively, the envel ope may
be defined as the envel ope of another feature.

2. Jointhe spatial index table with the feature table and return all festures whose grid
cdls intersect the envelope.

3. Join thefeature table with the business table and apply the criteria of the attribute
where dauseto further refine features returned.

Grid cdl dzeimpactsthe size of the patia index table. Setting up the patial index
means balancing the cdl Szes—amaller cdl Szesmean more cdls per shape, which
requires more entriesin the spatial index table.

Guidelines for tuning the spatial index

Because dient applications and spatia data profiles vary from one system to ancther, no
single solution fits all. Experienced users of ArcSDE often experiment with the spatial
index, trying different cdl sizesand different grid level configurations.

The sdelayer command has several operationsthat can help you optimize the spatial
index by changing the grid cdl sizes and adding new grid levelswith the *adter’
operation. The'dats and ‘s_gtats operations profile your spatial dataand current spatial
index.

Thefollowing guiddines can help improve the performance of spatial queries.

»  Condder how many grid levels are needed and remember that the ArcSDE
server scansthe spatial index table once per grid levd. Often asinglegrid leve
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isthe best solution for afeature dass, despite the notion of distributing
geometries evenly acrass many grid levels to minimize the spatial index entries.

» Useonegridleve for pure point type feature class and consider making the cdl
szeslarge Spatial queries generally process point geometries fagter than other
geometry types.

*  Monitor the spatial index. Tuning aspatia index isdifficult if the data changes
frequently. Tuning depends on the Structure of the spatial data. Periodically
asess the spatial index as your spatial data changes.

*  Basethe gpatia index on the application. Match the patial index grid cdl szes
to the extent of the application window. By doing o, the application is probably
viewing exact entriesin the spatial index table. Thishelpsto szethe spatial
index table suitably and reduces the amount of processing because fewer
candidate feature IDs must be evaluated againg the feature table (see* Spatial
queries and the spatial index’ above).

*  For unknown or variable application windows, start by defining one grid level
with a cdl sizethreetimes the average feature extent Sze. Query the feature
table to obtain the average feature size with the following SQL statement:

sel ect (avg(emaxx - emnx) + avg(emaxy - eminy)) / 2
fromf<N>;

(where <N> is the layer nunber of the feature class)

Such gpatial index configuration minimizes the number of rowsin a spatial
index table while maintaining the proficiency of the index because the majority
of features can be referenced by lessthan one or two grid cdlls.

*  Which application loaded your data? The dataloaders used in ArcCatalog and
ArcToolbox will not calculate an optimal spatial index. The ArcSDE command
tool shp2sde will generaly calculate a better grid Sze. An easy test istoload
the same data with both toolsets (e.g., ArcCatal og and shp2sde) and compare
calculated grid szes and drawing timesfor each. Alternatively, load the data
with ArcCatalog or ArcToolbox and run the query lisgted immediately above.
Use sddayer —o dlter to change your grid size.

» Design thefeature dass around spatial data categories such astype, geometry
size, and digtribution. Sometimes a carefully designed feature dlass, using these
categories, can subgtantially boost the performance of spatial queries.

Displaying spatial index statistics

The sdelayer command' s spatial indexdtatistics operation, ‘sS_gats', can help you
determine optimum spatial index grid sizes. Optimum grid cdll Szes depend on the
patial extent of all feature geometries, the variation in feature geometry spatial extent,
and the types of searchesto be performed on the map feature class. Bdow isasample
output generated by §_ stats:

$ sdel ayer -0 si_stats -1 victoria,parcels -u av -p no -i sde8l
ArcSDE 8.1 Wed Jan 17 22:43:09 PST 2000

Layer Administration Wility

Layer 1 Spatial Index Statistics:

Level 1, Gid Size 200

| Gid Records: 978341

| Feature Records: 627392

| Gids/Feature Ratio: 1.56

| Avg. Features per Gid: 18.26

| Max. Features per Gid: 166

| %of Features Wiolly Inside 1 Gid: 59.71
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| Spatial Index Record Count By G oup

| Gids: <=4 >4 >10 >25 >50 >100 >250 >500 |
|- om o e el il |
| Shapes: 627392 0 0 0 O 0 0 0|
| % Total : 100% 0% 0% 0% 0% 0% 0% 0%

| Gid Records: 70532 |
| Feature Records: 36434 |
| Gids/Feature Ratio: 1.94 |
| Avg. Features per Gid: 18.21 |
| Max. Features per Gid: 82 |
| %of Features Wiolly Inside 1 Gid: 45.35 |

| Spatial Index Record Count By G oup |
| Gids: <=4 >4 >10 >25 >50 >100 >250 >500 |

| <o mene s eel e sl |
| Shapes: 35682 752 87 17 3 0 0 0|
| %Total : 97% 2% 0% 0% 0% 0% 0% 0%

Asthe output shows, for each defined spatial index leve, the fallowing values and
Satigics are printed:

* Gridleve and cdl sze.

* Total gpatia index recordsfor the current grid leve.
* Total geometries stored for the current grid leve.

* Ratio of spatial index records per geometry.

» Geometry counts and percentages by group that indicate how geometries are grouped
within the spatial index at thisgrid level. The column headings have the following
meaning (where ‘N’ isthe number of grid cdls):

<=N  Number of geometries and percentage of total geometriesthat fall within <= N
grid cdls

>N Number of geometries and percentage of total geometriesthat fall within > N
grid cdls

Noaticethat the ‘>’ groupings include count values from the next group. For instance, the
‘>4’ group count represents the number of geometries that require more than four grid
records as well as more than 10, and so on.

* Average number of geometries per grid.

* Maximum number of geometries per grid. Thisisthe maximum number of geometries
indexed into asinglegrid.

* Percentage of geometrieswhally insgde one grid. Thisisthe percentage of all
geometries wholly contained by one grid record.

The output sample shows spatial index atigtics for amap feature dassthat usestwo grid
levels. onethat specifiesagrid size of 200 meters, the other agrid size of 1,600 meters.
When a geometry requires more than four spatial index records, it is automatically
promoted to the next grid leve, if oneisdefined. That is, in no case will ageometry
generate more than four grid recordsif morethan one grid leve exigts. If ahigher grid
level doesn't exigt, then a geometry can have more than four grid records.

In the example above, 627,392 features are indexed through grid level 1. Becausethe
system automatically promotes geometries that need more than four spatial index records
to the next defined grid leved, al 627,392 geometriesfor grid level 1 areindexed with
four grid records or less. Grid leve 2 isthelast defined grid level, so geometriesindexed
at thislevd are alowed to be indexed with more than four grid records. At grid levd 2,
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Indexes

thereare atotal of 36,434 geometries and 70,532 spatia index records;

35,682 geometries areindexed with four grid records or fewer, 752 geometrieswith more
than four grid records, 87 geometrieswith more than 10, 17 geometrieswith more than
25, and three geometries with more than 50 grid records. Percentage values bel ow each
column show how the geometries are dispersed through the eight groups.

Every datatablein ArcSDE for MS SQL Server hasa clustered index. The clustered key
in an ArcSDE tableisamog alwaysthejoin key in aquery like the businesstable's
gpatial column or the f tables fid column. The SQL Server query processor favors
clugtered indices because a clustered index ordersthe table data at its leaf leve based on
theindex key. A normal index would have a pointer to the datapage. Clustered indexes
are b-tree sructures containing pages with index rows holding a key value and a pointer
to either adata page or alower-level index page. All searchesbegin at thetop leve of
the b-tree, theroot node. This pageisfound in the sysindexestablein theroot fidd.
Within this page are pointers to intermediate pages, themsd ves holding ranges of values
and pointersto other pages.

Figure A.2: B-tree diagram of a clustered index

Root Node

Intermediate Node Intermediate Node

Intermediate Node

Data

Data Data Data Data Data

Data Data Data

Here san example of the contents of the root node (shortened for brevity' ssake). The
Page Header digplays 0:0 for both m_nextPage and m_prev_Page, indicating that it isa
root node. Also, two data dots are displayed, each with akey value and a pointer to
another page. The pages pointed to are intermediate pages, themselves containing more
key values and pointers.

m pagel d = (1:4713) m header Version = 1 mtype = 2

m typeFl agBits = 0x0 mlevel =0 mflagBits = 0x0
mobjld = 1526296497 mindexlid = 1 m prevPage = (0:0)
m next Page = (0:0) pmnlen = 11 mslotCnt = 133

m freeCnt = 5968 m freeData = 1958 mreservedOnt = 0
mlsn = (69:1958: 6) m xact Reserved = 0 m xdesld = (0:0)
m ghost RecOnt = 0 mtornBits = 0
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Slot 0, Ofset 0x60

Record Type = | NDEX_RECORD
Record Attributes = NULL_BI TVAP
19a8a060: 00000116 00126800 02000100 0000 ..... ho oo

Slot 1, Ofset Ox6e

Record Type = | NDEX_RECORD
Record Attributes = NULL_BI TVMAP
19a8a06e: 00001816 00126a00 02000100 0000 ..... Joeoin

Sinceaduger ordersthe storage of atable, you cannot specify different filegroups for
the clugter and itstable. For example, if you specify in the dbtune table that the feature
table's dlustered index should go on filegroup f_idx and the table should reside on

f gdtorage, your tablewill be stored with theindex on f_idx.

What will happen here?

DEFAULTS F_INDEX_CLUSTER 1
DEFAULTS F_INDEX_FID WITH FILLFACTOR=75 ON F_IDX
DEFAULTS F_STORAGE ON F_STORAGE

Index maintenance

When you initially creste atable with a clustered index and specify afill factor for that
index, each data pageisfilled to that fill percentage when you initialy insert rows. Later,
when you edit thistable with insert, delete, and update statements, the amount of data
contained in each page will tend to increase.

If adata pagefillsto 100 percent and that particular page incurs an update or an insert,
the page splits approximatey in half. Half of the page movesinto a newly allocated
extent not contiguousto its former location. Thiswill fragment your tables and increase
query time asthe disk spindles must travel to more locationsto fetch data.

Y ou can usethefillfactor clausein the dbtune table to delay page splits by limiting thefill
percentage of adata pagewhen it isinitially alocated. Any ensuing inserts or updates
will add to thefill percentage of a data page. Monitor page splitswith DBCC
SHOWCONTIG, and when your tables become fragmented, rebuild your clustered
indexes or run DBCC INDEXDEFRAG (SQL Server 2000 only) or DBCC
DBREINDEX.

Rebuilding a clustered index will reorder itstable and defragment it. Data pages are reset
totheir initia fillfactor setting. The Smplest way to rebuild an index isto place an
ArcSDE feature dassinto Load_only io and then back to normal_io. However, this
won't work on versioned data.

If your datais multiversioned, you don’'t need to worry about monitoring the ArcSDE
businesstablefor extent fragmentation. Instead, your delta tables (a& d), feature tables,
and spatia index will become fragmented. Y ou can issue a DBCC DBREINDEX
gatement or invoke the DBCC INDEXDEFRAG command.

Here san example of DBCC SHOWCONTIG run againg afeature classthat has
incurred several edits—in this case, many updates and ddetes. The output shown below
reflects only fragmentation againgt the spatial index.
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dbcc showconti g(' hydro. s5')

DBCC SHOMCONTI G scanning 's5' table...
Tabl e: 's5' (1622296839); index ID. 1, database ID 7
TABLE | evel scan perforned.

- Pages Scanned................. ... .. B7

- Extents Scanned............... ... ... ........0 11

- Extent Switches..............................: 36

- Avg. Pages per Extent........................: 5.2

- Scan Density [Best Count:Actual Count].......: 21.62%][8:37]
- Logical Scan Fragrmentation ..................: 33.33%

- Extent Scan Fragnentation ...................: 27.27%

- Avg. Bytes Free per Page.....................: 3780.6

- Avg. Page Density (full).....................: 53.29%

For an exact explanation of these numbers, seethe SQL Server Books Online under
DBCC SHOWCONTIG. Inthiscase, 36 extent switches are far too many to cover

57 pages. The best count reflects an optimal amount of extent switches, which in this
casewould be 8. Both extent scan fragmentation and logical scan fragmentation should
beasdoseto 0 aspossble These measurements reflect the ordering of pages and
extentsin theindex alocation map. Running either of these commands on this table will
defragment thetable.

dbcc indexdefrag (sde,'vtest.s5',s5_pk)
dbcc dbrei ndex(‘ hydro. s5")

DBCC SHOMCONTI G scanning 's5' table...
Tabl e: 's5' (1622296839); index ID 1, database ID 7
TABLE | evel scan perforned.

- Pages Scanned.............. ... .. . 4

- Extents Scanned............................... B

- Extent Switches..............................: b5

- Avg. Pages per Extent......................... 6.8

- Scan Density [Best Count:Actual Count].......: 100.00% [ 6: 6]
- Logical Scan Fragrnentation ..................: 4.88%

- Extent Scan Fragmentation ...................: 33.33%

- Avg. Bytes Free per Page.....................: 2096.6

- Avg. Page Density (full).....................:0 74.10%

DBCC DBREINDEX and DBCC INDEXDEFRAG differ in that INDEXDEFRAG can
berun online. It will not block queries or updates. For rdatively unfragmented tables,
DBCC INDEXDEFRAG should run faster than DBREINDEX. For more severdly
fragmented data, use DBREINDEX.

Y ou only need to worry about business table fragmentation after running a full compress,
when the ddta tables have been flushed into the businesstable. Therefore, you should
rebuild your busnesstables dugtered indexes after running a full compress.

NETWORK PACKET SIZE (SDEPACKETSIZE)

ArcSDE for MS SQL Server stores geometry in an image data type column, paints, of
thefeature table. Several Geodatabase network tables use image type columns. Microsoft
recommends increasing the size of the networ k packet size setting when employing
image data type columns.

Network Packet Sizeisthe Sze of thetabular data scheme (TDS) packets used to
communicate between gpplications and the relational database engine. The default packet
szeis4 KB and iscontralled by the network packet size configuration option.

ArcSDE, by default, setsthisto 8192k, doubleits default setting of 4096k. Y ou can dso
make this setting global to your MS SQL Server by using the sp_configure statement's
"network packet Size' setting.

sp_configure 'show advanced options', 1
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reconfigure with override

go
sp_configure 'network packet size', 8192

reconfigure with override

go

Y ou can control the network packet size setting with the environment variable
SDEPACKETSIZE, athough we recommend you stay with the default setting.

Text in row (SQL Server 2000 Only)

SQL Server 2000 alows up to 7 KB of image, text, or ntext datato be sored directly in
row on adatapage. SQL Server 7 Sored these data types in separate image pages,
located with a 16-byte pointer in thetable sdatapage. Text in row at SQL Server 2000
permits you to place image type data directly in the data page, and anything exceeding
the setting is placed in atraditional image page. All ArcSDE geometry isstored in an
image type column in the feature table. ArcSDE Raster layers and Geodatabase network
tables useimage data types.

This stting is enabled on tables usng the command sp_tableoption. ArcSDE 8.1 does
thisautomatically for you through the dbtunetable. The SDE_dbtune table sets a default
of 256 bytesfor many settings.

Keyword Parameter Explanation

DEFAULTS

B_TEXT_IN_ROW

Business tables with BLOB data type

DEFAULTS

F_TEXT_IN_ROW

Feature tables points column

NETWORK_DEFAULTS

B_TEXT_IN_ROW

Network business table with BLOB type

NETWORK_DEFAULTS

F_TEXT_IN_ROW

Feature table for generated junctions class

NETWORK_DEFAULTS::NETWORK

B_TEXT_IN_ROW

N_ tables with image type columns

Thismay not be the best sizefor all your data. 'Y ou don’t want to allow too much text in
row space on your data pagesif you can't fill it. For example, it would be unwise to set
this option to 7000 because you would creste many more data pages and extents, thus
lengthening the distance a query must travel to retrieve data. Likewise, underestimating
this number would creste more image data pages and could produce the same problem.

Oneway to determine an optimal tabletext in row setting is to estimate the 80"% size of
all your image type records and store up to that Sizein the*_text_in_row setting. Frst
you'll haveto load your data and then run this query:

sel ect top 20 percent (datal ength(points)) fromboris.f12 order by
dat al engt h(poi nts) desc

This query will list the top 20 percent largest data recordsin the “points’ column of a
feature class sfeaturetable. Y ou then pick the smallest value from its result set and use
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that for a dbtune entry and reload your data, referencing that keyword. In this case, the
80"% value equal ed 455, so you would make this entry in the dbtune:

Keyword Parameter Explanation
CARTO F_INDEX_FID WITH FILLFACTOR=75 ON FG_CARTO
CARTO F_TEXT_IN_ROW 455

Now reload this data referencing this keyword to pick up the new F_TEXT_IN_ROW
SHting. You could also put thisvaluein the DEFAULTS keyword, but then all data
loads would usethissize.

Shp2sde -0 create —I silos,shape —f silos —a all -D carto —s bi gboy -u
boris —p badi noff —k CARTO

Y ou may want to check if a particular table has been enabled for text in row and what its
current Szeisset to. Usethe OBIECTPROPERTY Transact-SQL metadata function:

sel ect objectproperty(object_id('boris.f12"),'tabletextinrowimt')

Y ou may not want to reload your data. In this case, you can enable atable for text in row
with sp_tableoption and write a query to copy all the existing image data typesinto a new
column:

/*
Feat ur eTabl e_Text _i n_Row. sq
script to copy existing points data into new col um
with new text in row val ue enabl ed

SQ Server 2000 Only

Script Unsupported by ESRI
*/
sp_tabl eoption "boris.f12',"text in row , 455
go
alter table boris.f12
add newpoi nts i nage
go
updat e boris.f12
set newpoi nt s=poi nt's
go
alter table boris.f12
drop col unm points

go
sp_rename 'boris.f12. newpoints', ' points','colum

go

If you have alot of existing datain SQL Server 7.0 and ArcSDE 8.0.2 and desireto move
thisdatainto ArcSDE 8.1 on SQL Server 2000, you'll want to move this data into the
new text_in_row format. How you perform your upgrade will determine how your data
ismoved from atraditional image pageintotext_in_row.

Text_in_row isenabled with the 9p_tableoption command, and 8.1 setsatext in_row
default (in the sde_dbtunetable) for all feature tablesto 255 bytes. Thismeansthat any
layer or feature class creation in ArcSDE 8.1 on SQL Server 2000 will usethe
text_in_row option. To upgrade an existing SQL Server 7.0 databaseto 8.1 and push
your image datainto text_in_row format, you can:

»  Perform a Geodatabase copy and paste between two ArcSDE servers. one
running SQL Server 7.0 and the other SQL Server 2000.

» Redoad dl your datainto ArcSDE on SQL Server 2000.
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*  Runthe SQL Server 2000 upgrade wizard or restore your SQL Server 7.0
databasesto a SQL Server 2000 instance. Once you have donethis, run the
FeatureTable Text i n_Row. sql listed above.

TEXT_IN_ROW for rasters

A ragter stored in ArcSDE is composed of four tables. Of those, the sde blk <n> table
holdsthelargest image type column. You can enabletext_in_row for thistable with the
dotune entry BLK_TEXT_IN_ROW. For example:

RASTER BLK_TEXT_IN_ROW 2000

Triggers

All feature dass business tables have a del ete update trigger and an insert trigger. The
insert trigger ensures that the spatial column cannot have duplicate valuesin the business
table, while the del ete-update trigger manages activity againg the spatial column in the
business, feature, and spatial index tables. Y ou can view these triggersin the SQL Server
Enterprise Manager.

Thesetriggers are automatically dropped whenever afeature dass, ether sandaloneor in
afeature dataset, is multiversoned. They arere-created when afeaturedassis
“unregigtered asversoned.” If you edit one of these triggers and then multiverson the
feature class, thetrigger will be dropped.

“I” tables and stored procedures

You'll natice that once you' ve loaded data or run sdesetupmssgl, you will have several
“i” tables and stored proceduresin your databases. These stored procedures and tables
are used for fetching feature IDs for feature dlasses. Editing these tables or stored
proceduresis not supported and highly discouraged.



169

APPENDIX B

The components of the
Installation

This ArcSDE Configuration and Tuning Guide for Microsoft SQL Server covers
material after the installation of the ArcSDE software. Users should now be prepared
to start the ArcSDE service or make direct client connectionsto the spatial data store.
If the ArcSDE software has not been installed, refer to the ArcSDE Installation
Manual for directions. This chapter describes what the installation configured on
your hard disk, the servicesit created, what must be present for a successful ArcSDE
service start, and how to start the ArcSDE service. Direct connection two-tier
ArcSDE setup will not be covered in this chapter; thisis covered in Chapter 5,
‘Connecting to SQL Server.’

ArcSDE installation basics

The ArcSDE ingtallation moves several filesto your hard disk, sets one environment
variable, modifies the PATH environment variable, edits two system files, and
creates several registry entries. To successfully start the ArcSDE services, there must
be:

1. SDE Servicefile edits:

The services.sde file should contain the name and TCP/IP port number of the
ArcSDE service. Thisfileislocated in %sdehomedo\etc. If the ArcSDE serviceis
called “esri_sde” and resides on port 5151, then this file should read:

Esri _sde 5151/tcp

2. The Windows 2000 or Windows NT Servicesfile:

Thisfile, “services’, islocated in %windir%\system32\driversietc and must match
the entry in point 1. There must be a carriage return after thelast linein thisfileand
its counterpart in %sdehomedo\etc.

3. Windows Registry:
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The ArcSDE Instance should be listed in the windows registry under these keys.

HKEY_LOCAL_MACHINE\Software\ESRI\Arclnfol\ArcSDE\8.0\ArcSDE for SQL
Server

HKEY_LOCAL_MACHINE\SY STEM\CurrentControl Set\Services
HKEY_LOCAL_MACHINE\SY STEM\Control Set001\Services

HKEY_LOCAL_MACHINE\SY STEM\Control Set002\Services

The entriesin these keys are vitally important. They must be correct for a successful
ArcSDE service start. These entries are discussed below in the section entitled
“Manually deleting and creating an ArcSDE service.”

4. The environment variable %SDEHOME% must point to theinstallation directory
of the ArcSDE software. There can only be one path, and it must contain the
ArcSDE hin, etc, lib, tools, and codepage folders.

%SDEHOME%=d:\ArcSDES81

5. There must be an ‘sde’ database and an ‘sd€’ user. The sde user can either be SQL
Server or Windows NT/Windows 2000 authenticated. Either way, this user must
have at |east create table and create procedure within the ‘sde’ database.

6. Theremust be avalid license. Check in the sddic.log file in %sdehomedo\etc. If
the service is properly licensed, there will be an entry similar to:

Initializing connection to |icense server (@APHOD)

7. The sde and gdb metadata tables must be present in the database, and they must be
owned by the sde user. There should be at least 20 *SDE_*’ tables (not counting the
sde logfile* tables) and 26 ‘GDB_*’ tables present. There should also be at least

66 ‘SDE_*' stored proceduresin the sde database. Theinstall creates the metadata
tables by running the sdesetupmssgl.exe executable. See Chapter 5, ‘ Connecting to
SQL Server’, for instructions on running this command.
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If the seven points above are correct and the ArcSDE service will not start, add the
line SET SDEVERBOSE=TRUE in the dbinit.sdefile in %sdehomedo\etc and try
again to start the ArcSDE service. If it failsto start, open the sde.errlog in
%sdehomedo\etc. There will appear an informative written error message here.

How to start the ArcSDE service

After verification that the above procedure has been correctly performed, it is now
possible to start the ArcSDE service to accept incoming connection requests from
client programs. If adirect connection to ArcSDE without using the three-tier
architecture is desired, refer to Chapter 5, ‘ Connecting to SQL Server.’

To start the ArcSDE service, there must be a Windows NT or Windows 2000 named
‘service.’” Use one of the three tools described below to start this service.

Usethe “services’ utility in the control panel or services ui. Open the services form
in the control panel, locate the ArcSDE service name configured during installation,
select it, and press the Start button.

Usethe“net” command from a command prompt. Open a command prompt and
type: net start <service name>

c:\ ArcSDE81\ bi n\net start esri_sde

Use the sdemon tool located in %SDEHOME%\bin. Open a command prompt and
type: sdemon -0 start -i <service name> -p <sde dba pass>

c:\ ArcSDE81\ bi n\ sdenon -0 start -i esri_sde -p big. bob

How to stop the ArcSDE service

Oncethe ArcSDE serviceis successfully started, it can be stopped by employing one
of the following methods:

Use the services utility in either the Windows NT control panel or the
Windows 2000 services management console under System Administration. Locate
the ArcSDE service, select it, and click the stop contral.

Usethe“net” command from a command prompt. Open acommand prompt and type
“net stop <service_name>".

c:\ ArcSDE81\ bi n\net stop esri_sde

Use the sdemon command located in %SDEHOM E%\bin. Open a command prompt
and type: sdemon -o shutdown -i <service name> -p <sde admin password>
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c:\ ArcSDE81\ bi n\ sdenmon -0 shutdown -i esri_sde -p
bi g. bob

Manually deleting and creating an ArcSDE service

The ArcSDE ingtallation creates an ArcSDE service. The installation prompted the
user for a service name, TCP/IP port number, license manager, and the sde dba
password.

However, once the ArcSDE binaries have been installed on disk, it is possible to
create a new service manually using the ‘ sdeservice' tool in %SDEHOME%\bin.

Multiple ArcSDE services arerequired if there are multiple instances of Microsoft
SQL Server running simultaneously on a single server. Microsoft SQL Server 2000
allows multiple installations of the database software on a single server. Similarly,
there can be one MS SQL Server 6.5 instance or 7.0 instance running in conjunction
with the MS SQL Server 2000 instance. This can be valuable in upgrading a SQL
Server 7.0 instance to SQL Server 2000. Thistool can also be run as a substitute for
uninstalling/reinstalling the ArcSDE software. If it is believed there is a corrupted
instance, delete the ArcSDE service by running sdeservice -o delete, then re-createit
with sdeservice -o create.

To remove an ArcSDE service:

sdeservice -0 delete -i esri_sde -p big.bob

Running the above command will remove the service entry from the Windows
Registry in these keys:

e \HKEY_LOCAL_MACHINE\SOFTWARE\ESRI\Ar clnfolAr cSDE\8.0\ArcSD
E for SQL Server

* \HKEY_LOCAL_MACHINE\SY STEM\CurrentContr ol Set\Ser vices\<service
name>

« \WHKEY_LOCAL_MACHINE\SY STEM\Control Set001

+ \WHKEY_LOCAL_MACHINE\SY STEM\Control Set002

The minimum required arguments to create a new service are service name (-i
esri_sde), license server name (-I zaphod), and sde dba password (-p big.bob).
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Sdeservice -0 create -p big.bob -1 zaphod -i esri_sde

The above command will re-create all the pertinent registry keys. NOTE: This
command’ s usage has a [-u <service user>] [-P <service user password>] switch.
For example:

sdeservice -0 create -p <DB _Adni n_password>

-1 <license server nane>

[-q] [-H <sde_directory>]

[-d

<ORACLE, Sl D] CRACLESI , SI D] SQ_.SERVER| DB2, DB2] NSTANCE]| | NFOR
M X>]

[-i <service>]

[-u <service_user>] [-P <service_user_password>]

[-s <OLE DB datasource (default: |ocal hostnane)>]

Use of the -u and -P argumentsis not necessary. Use of these switches specifiesa
domain user and password, not a SQL Server user or password. The ArcSDE install
program does not set these switches. Care should be exercised in the use of these
switches. The -p argument specifies the sde user’ s password.

The “DATASOURCE"” of an ArcSDE service

The sdeservice command has a DATASOURCE argument with the -s switch. The
command sdesetupmssgl -0 upgrade also has a DATASOURCE argument. A
datasource represents a named SQL Server instance. At SQL Server 7.0, the
datasourceis generally the host name of the server hosting the database.

For example, to create an ArcSDE service specifying a datasource, use the -s switch
followed by the name of the database server host. In this case, the datasourceis
“vogon”, meaning the name of the server hosting SQL Server 7 is“vogon.” The
license manager resides on the server “zaphod.”

Sdeservice -0 create -p big.bob -1 zaphod -i esri_sde -s
vogon

Using DATASOURCE to separate ArcSDE and the SQL
Server host

Although this would probably result in detrimental performance, it is possible to
install the ArcSDE software onto a server other than the SQL Server. During the
install or when invoking the sdeservice command, simply specify the datasourcein
the -s switch. For example, it isdesired to point to the ArcSDE datasource for testing



Appendix B The components of the installation 174

purposes at another SQL Server. The ArcSDE application software is located on the
server “vogon”, but its datasource points to another SQL Server, “marvin.”

sdeservice -0 create -p big.bob -1 zaphod -i esri_test -
S marvin

When starting this new service, the data store holding ArcSDE tables will actually be
located on another machine, marvin.

Using DATASOURCE with SQL Server 2000

During theinstallation of SQL Server 2000, the user is prompted to enter an instance
name. This instance name becomes the datasource parameter for ArcSDE 8.1. Also,
torun SQL Server 7 and SQL Server 2000 on the same machineg, it is necessary to
provide different instance names so that two different ArcSDE instances can be
created for them. For example, if SQL Server 2000 isinstalled on server “Vogon,”
the instance name on Vogon for SQL Server 2000 becomes “Vogon\SQL2k.” To
create two ArcSDE services on Vogon for SQL Server 7 and SQL Server 2000, you

would use:

sdeservice -0 create -i esri_sql -p big.bob -1 zaphod -s
vogon /*SQ Server 7*/

sdeservice -0 create -i esri_sql -p bob 2k -1 zaphod -s

vogon\ sql 2k /*SQL Server 2000*/

Their datasource will belisted in the SQL Server Enterprise Manager under the
“SQL Server Group” branch. In the example bel ow, the highlighted name
“OFFWIDTH” would be the datasource name for the server.



175 ArcSDE Configuration and Tuning Guide for MS SQL Server

Figure B.1: The highlighted entry “OFFWIDTH" represents a datasource.
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To create an instance with OFFWIDTH as the datasource, the service creation
command would ook like this:

sdeservice -0 create -i esri_sql -p big.bob -1 fabio -s
of fwidth

Upgrading SDE 3.0.2 or ArcSDE 8.0.2 to ArcSDE 8.1

If either SDE 3.0.2 or ArcSDE 8.0.2 isinstalled, the ArcSDE 8.1 installation will
attempt to upgrade it to ArcSDE 8.1. NOTE: An upgrade requiresthe use of a
sysadmin account.

When theinstall detects an ArcSDE 8.0.2 instance on the server, it makes an internal
connection to SQL Server as a sysadmin fixed server role user, creates new stored
procedures for each ArcSDE table in the database, then grants execute on those
stored procedures to all users who have permissions to the data. New tables at
ArcSDE 8.1 are also created. All data owners are granted create procedure as well.
The upgrade process changes the sde user’ s permissions in the sde database to create
table, view, stored procedure, and function (SQL Server 2000 only).

When theinstall detects an SDE 3.0.2 or 3.0.2.1 instance, it restructuresthe SDE “F’
tables by moving all data stored in the varbinary columns into the points image
column. Then it upgrades all layers and metadata to the ArcSDE 8.1 format. Once
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the layer migration is complete, ArcSDE rebuilds al indexes on its data. Upgrading
from SDE 3.0.2 to ArcSDE 8.1 will probably increase the size of your database.

It is also possible to manually upgrade an 8.0.2 or 3.0.2/3.0.2.1 database to
ArcSDE 8.1 with the sdesetupmssgl.exe command in %SDEHOME%\bin. The
upgrade option requires the command to be run as a sysadmin user.

To upgrade an ArcSDE 8.0.2 instance to ArcSDE 8.1

Ingtall ArcSDE 8.1. Theingtaller will detect the existence of ArcSDE 8.0.2 and attempt
to upgrade an 8.0.2 schema.

To upgrade, theingaller runs the command “ sdesetupmssgl —o upgrade.” Thiscommand
can also be run manualy. The command must be run by a sysadmin account.

After the command finishes, check the upgrade.log filein %SDEHOME%\etc. If thefile
does not end with areport of success, rerun the command manually until it does. NOTE:
If you have a cusomized dbtune.sdefile from ArcSDE 8.0.2, thisfile must be
resident in the % SDEHOME% \etc folder to successfully run sdesetupmssgl —o
upgrade. Theingaller does present you with the option of copying an existing

dbtune. sde into the new ingtallation.

To upgrade an SDE 3.0.2 or SDE 3.0.2.1 instance to
ArcSDE 8.1

This example presumes that you will upgrade an SDE 3.x ingtance running on SQL
Server 7.0 to ArcSDE 8.1.

Shutdown your SDE 3.x instance.

Ingal MDAC 2.5. Microsoft Data Access Components (MDAC) 2.5 isavailable
through Microsoft.

Ingtall SQL Server Service Pack 3. This service pack is available through Microsoft.

Ingall ArcSDE 8.1. Theingaller will attempt to remove the verson 3.x software. The
postingal lation will attempt to upgrade the version 3.x instanceto version 8.1. The
upgrade must be run as a sysadmin account.

The upgrade will take some time and depends upon how much data you have and how
largeyour tablesare. If the upgrade returnsan error, check the upgradelog filein
%SDEHOMEY\etc, correct the file, and gtart the command (sdesstupmssgl —o upgrade)
again. Thiscommand islocated in %SDEHOMEYb\bin. The—0 upgrade option must be
run as a sysadmin account. Rerun the command manually until it does. NOTE: If you
have a customized dbtune.sde file from ArcSDE 8.0.2, thisfile must beresident in
the % SDEHOME% \etc folder to successfully run sdesetupmssgl —o upgrade. The
ingtaller does present you with the option of copying an exigting dbtune.sde into the new
ingallation.

Upgrading an ArcSDE 8.1 instance on SQL Server 7 to
SQL Server 2000

It isrecommended that usersfirgt allow the ingta lation to upgrade any existing

SDE 3.0.2.x or ArcSDE 8.0.2 ingtancesto ArcSDE 8.1 before migrating dataiinto SQL
Server 2000. ArcSDE 8.1 leveragesthe SQL Server 2000 Text in Row option for each
tablewith an image datatype. Sinceal F tables and many network tables use image
types, itisbeneficia to usethis setting. Seethe SQL Server 2000 Books Online for



177 ArcSDE Configuration and Tuning Guide for MS SQL Server

information regarding sp_tableoption’s‘text in row’ setting. The option, asit rdatesto
ArcSDE 8.1, isdiscussed in Appendix A.

To upgrade ArcSDE from SQL Server 7 to SQL Server 2000

There aretwo basic options:

Allow the ArcSDE ingdll to upgrade the ArcSDE 8.0.2 or SDE 3.x indanceto
verson 8.1 or do this manually with the sdesstupmssgl toal in %sdehome2e\bin. To
perform an upgrade, the user mugt initiate this command as a member of the sysadmin
fixed server role. Thiscan be either the‘sa user or an Nt/Win2k user.

If you havethelicensing available, create an insance of ArcSDE 8.1 on SQL

Server 2000. Next, if ArcGlSisingalled, use the Geodatabase copy and paste toal to
copy the data from the version 8.1 instance on SQL Server 7 to the version 8.1 ingtance
on SQL Server 2000. Using Geodatabase copy and paste will preserve relationship
classes, geometric networks, and other advanced Geodatabase modes. Thiswill require
garting two ingtances of ArcSDE. Theimage data types (all ArcSDE geometry) will be
created with a default text in row setting of 255. The new dbtune table setsthis
automatically.

If ArcGISisnot ingtalled or you don’t have the licensing to maintain two instances of
ArcSDE, use SQL Server tools such as backup and restore, §p_detach_db and

p _attach db, DTS, or the upgrade wizard. However, theimage datawill not be upgraded
tothetext in row format. Appendix A showsat-sgl example of moving image type data
into the SQL Server 2000 text_in_row format.

When upgrading from SQL Server 7 to SQL Server 2000 usethe sp_dbemptleve stored
procedure to set certain database behaviors to be compatible with the specified earlier
verson of SQL Server. A server upgraded from SQL Server 7 to SQL Server 2000 will
have al its databases compatibility level set toleve 80. If aserver isupgraded from SQL
Server 6.0 or 6.5 will have its databases set to the SQL Server version which the database
was last used, ether 60 or 65. All databasesin SQL Server 2000 must havetheir
compatibility level st to 80. To verify that all databases are set to compatibility level 80,
execute the following procedure:

EXEC sp_dbcmptleve ‘ database name

To changeto a different compatibility mode, run the following command:

EXEC s _dbcmptleve ‘database name compatibility-mode

The sp_dbcmptlevel command is covered in greater detail in SQL Server Books Online.

In addition the sdesetupmssgl —o upgrade command must be run on upgraded instances
of SQL Server 7 to SQL Server 2000. To perform an upgrade, the user mugt initiate this
command as a member of the sysadmin fixed server role. This can be dther the'sa’ user
or an Nt/Win2k user The syntax of thiscommand is.

-0 upgrade [-H <sde directory>] [-u <DB_Admin_user>] [-p <DB_Admin_password>]
[-sdatasource] [-N] [-q]

Upgrade examples

NOTE: Theseare smpleexamples of what you can do to upgrade your ingance. There
are many waysto do this, the most smple of which, and the only supported method, isto
let theingtaller upgrade an 8.0.2 ingtance to 8.1 or manually run the sdesetupmssgl —o
upgrade command.



Appendix B The components of the installation 178

Example one: ArcSDE 8.0.2 on MS SQL Server 7.0to ArcSDE 8.1 on SQL
Server 2000 (different servers).

Ingtall SQL Server 2000 and ArcSDE 8.1 onto the new server.

Create the same databases and users as presently configured on the SQL Server 7.0,
ArcSDE 8.0.2 ingtance.

Start an ArcSDE 8.1 service on the SQL Server 2000 server.

Use the copy and pagte tool from ArcCatal og to move the data from the 8.0.2 instance on
SQL Server 7.0 to the ArcSDE 8.1 ingtance on SQL Server 2000.

Note: Y ou must have enough ArcSDEServer licensesto do this.
After the copy and paste has finished, backup the database.

Exampletwo: ArcSDE 8.0.2on MSSQL Server 7.0to ArcSDE 8.1 on SQL
Server 2000 (same server)

Ingtall ArcSDE 8.1 ontothe server. Theingdler upgradesthe verson 8.0.2 inganceto
ArcSDE 8.1. Theingaller will execute the command “ sdesetupmssgl —o upgrade’ asa
sysadmin user. 'Y ou must supply this username and password during the postingtallation
portion of theingall. Thiscommand islocated in the ¥%SDEHOMEY6\bin folder of the
ArcSDE 8.1 ingallation.

Start the ArcSDE 8.1 sarviceto verify that the upgrade succeeded. If the service will not
dart, check the “upgradelog” filein %6SDEHOME%\etc for information. Correct any
errorsliged in thislog and manually re-execute the sdesetupmssgl —o0 upgrade command
asasysadmin user. Repeat this process until the upgrade succeeds.

Ingtall SQL Server 2000 onto the server. Shutdown the ArcSDE 8.0.2 service. Usea
SQL Server tool to movethe 7.0 databases to the 2000 server. Y ou can use backup and
restore, sp_detach dband g _attach_db, DTS, or the SQL Server 2000 Copy Database
Wizard to do this. Seethe SQL Server 2000 Books Online for thisinformation and
Chapter 8, ‘Backup and recovery’, of this guide for an example of using backup and
restore to move databases. If you restore a backup of your SQL Server 7.0 databasesto a
SQL Server 2000 ingtance, you must manually execute the sp_dbemptlevel stored
procedure to set your database’ s compatibility leve to ‘80" (SQL Server 2000). You
must dothisfor all restored databases. For example:

sp_dbcnpt | evel sde,’ 80’

Modify your existing ArcSDE 8.1 service to point to the SQL Server 2000 datasource.
Use the sdeservice—o modify tool to change the—+ DATASOURCE argument of your
service. You can aso deete and re-create your service. Seethe section above, Manualy
ddeting and creating an ArcSDE service, for information on how to do this.

Start your ArcSDE 8.1 service.

Examplethree: ArcSDE 8.0.2 on MS SQL Server 7.0to ArcSDE 8.1 on SQL

Server 2000 (same server, maintaining both the verson 8.0.2 instance and version 8.1
instance). This upgrade scenario ismoreinvolved. In order to maintain both the
older service and the version 8.1 service on the same machine, you’'ll need to do the
following:

Ingtall SQL Server 2000 onto the server. Ingtaling SQL Server 2000 onto the same
machine as SQL Server 7.0 ispossible with SQL Server 2000 s support of multiple
ingtances. Seethe section in this guide on multi-ingtance support for more information.
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Beforeingalling ArcSDE 8.1, shutdown ArcSDE 8.0.2. Make a copy of your older
SDEHOME (all the directories and files located beneath SDEHOME). Y ou will need
to copy it back after the 8.1 installation is finished.

Ingall ArcSDE 8.1. It will remove your ArcSDE 8.0.2 ingtallation, ddete your

ArcSDE 8.0.2 service, and remove your port entry in the
%owindir%\system32\driversietc\servicesfile. Do not drop the sde database. SDEHOME
will be st tothe 8.1 ingtall directory, and your path will includethe 8.1 ingall
directory\bin folder.

Start the ArcSDE 8.1 pogtingallation. Click Next> in the Welcome Screen.

Click Next> in the Define User Environment Screen to create the sdelogin, and sde
database and to add the login to the database asa user. If you precreated the sdelogin
and database and have granted the login access to the sde database, press Skip in this
screen and click Next in Setup Configuration Files Screen and go to step 8.

In the next form, input a sysadmin user and password and your SQL Server 2000
datasource. Thewizard will proceed through the steps of creating an sdelogin and
database. Thefollowing screenshot displaysa SQL Server 2000 datasource on a
machine called “Rift.”
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Click Next> through thewizard until you get to the Repository Setup form.

The Repository Setup form will creste the sde metadataif it does not exist or upgrade a
verson 3.0.2.x sde or verson 8.0.2 ArcSDE inganceif it ispresent. Click Next>. Click
SKip if your verson 8.1 metadata al ready exists and proceed to step 10.

Now connect as a sysadmin user and input your SQL Server 2000 datasource. Again, see
the above screenshot for how this should look. NOTE:  If you input your SQL

Server 7.0 Datasour ce here, you will upgrade your version 8.0.2 inganceto version
8.1 Finish theverson 8.1 Postingtallation process of creating and sarting a service.

Open a DOS prompt and change directoriesinto the ArcSDE 8.0.2 %SDEHOME%0\bin
folder. Re-create your ArcSDE 8.0.2 service with the sdeservice—o creaste command.
Make sure you get the datasource argument correct; your datasource should be the name
of the SQL Server 7.0 srver. NOTE: Y ou cannot point to two instances of ArcSDE
at the same datasour ce. Don't forget to usethe—H flag of the sdeservice—o create
command to register the correct SDEHOME for version 8.0.2.

C.\ Ar cSDE802\ bi n\ sdeservi ce —o create —p <sde user password in ss7> -|
<l'icense server> -H c:\ ArcSDE802 —i esri_sql 802 —s <server nane>

Open the servicesfile in %0WINDIRYb\system32\drivers\etc and readd your ArcSDE 802
port. For example, you'll need to readd thisline:
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esri _sql 802 5151/ tcp

Before sarting both services, make sure your services are correct by running sdeservice
—oligt within the bin folder of each SDEHOME, for example, for ArcSDE 8.0.2:

C.\ Ar cSDEB02\ bi n>sdeservice -0 |ist

SDE service | nformation

Servi ce Nane: ArcSde Service(esri_sql 802)
Servi ce SDEHQVE: C.\ Ar cSDE802

Servi ce License Server: @abi o

Servi ce Dat asource: rift

Servi ce Status: SERVI CE_STCPPED

For ArcSDE 8.1:

C.\ sde81\ bi n>sdeservice -0 |ist

SDE service |Information

Servi ce Nane: ArcSde Service(sde8l1)
Servi ce SDEHQVE: C \sde8l

Servi ce License Server: @abi o

Servi ce Dat asour ce: rift\sql 2k

Servi ce Status: SERVI CE_STOPPED

Notethat in this example, each service hasits own SDEHOME. Also notethat each
srvice hasits own datasource argument. The ArcSDE 8.0.2 service pointsto theri ¢
datasource, whilethe ArcSDE 8.1 service pointstotheri f t\ sql 2k SQL Server 2000
datasource.

Now gart oneor bath ingances. NOTE: You'll haveto have the proper licensing to do
this. You can run both instancesto test your data under the 8.1 configuration. You can
move data from the 8.0.2 ingtance by copying and pagting with the ArcCatalog or
exporting with sdeexport, sde2shp, etc.

Example four: ArcSDE 8.0.2 or SDE 3.0.2.x on SQL Server 7.0 to ArcSDE 8.1 on SQL
Server 2000 (same machineg)

Make backups of all your sde and spatial databases using the SQL Server 7.0 backup
tool.

Shutdown your ArcSDE 8.0.2 or SDE 3.0.2.x ingance. Uningall the SDE software. If
you have customized dbtune.sde, you must save a copy of thisfile!

Ingtall SQL Server 2000. Creste an identical st of logins on the SQL Server 2000
instance as exigt on the SQL Server 7.0 instance.

Do one of thefollowing three geps.

Restore all the SQL Server 7.0 databases to the SQL Server 2000 ingance. Run
s _dbemptleve for each database you' ve restored:

sp_dbcnpt | evel sde,’ 80
or

Run sp_change users login ‘update on€,’ <user>‘,’<user>‘ for each user, in each,
database. A detailed example of thisis given in Chapter 8, ‘ Backup and recovery'.
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Run sp_detach_db on the sde and any other spatial databasein the SQL Server 7.0
ingance. In the SQL Server 2000 ingtance, run sp_attach _db to reattach them to the
newer server. Again, you must run sp_change users login.

or

Usethe SQL Server 2000 Copy Database Wizard to copy the SQL Server 7.0
databases to the SQL Server 2000 ingtance.

Ingtall ArcSDE 8.1. Run the pogtingtallation utility and let it upgrade your

8.0.2 databases from SQL Server 7.0to ArcSDE 8.1 in SQL Server 2000. NOTE: If the
upgrade utility throws an error, notetheerror, check the upgradelog filein %SDEHOME
%\etc, correct the listed error, and manually restart sdesstupmssgl —o upgrade.
Sdesetupmssgl —o0 upgrade must be run as a sysadmin user. For example:

sdeset upnssql —o upgrade —u sa —p sa.password —s rift\sqgl 2k —H
c: \ sde81\ sgl exe

Y ou can run this command as many times as needed until the upgrade completes
successfully. 1f you customized your dbtune.sde file from 8.0.2, you must run the
upgrade process, either from the pogtingall or using the sdesetupmssgl —o upgr ade
command, with the cusomized dbtune.sdefilein % sdehome%\etc. Theingaller will
prompt you to use a different dotune.sdefile during the pogtingtal lation.

7.0 Start your sdeservice: Net start esri_sde

Troubleshooting the ArcSDE service startup

Once you have the ArcSDE software on disk and Microsoft SQL Server installed,
you should not have to remove either of them. Follow the process listed bel ow, and
you should be able to start your ArcSDE service once you' re done.

1. Check for the existence of an ‘sde’ user and ‘sde’ database: Verify that the sde
database exists and that the sde login isauser in this database by logging in as‘ sde’
Make note of the sde user’s password. The sde user must have at least create table,
create view, and create procedure in the sde database. This can be verified by right-
clicking the database in the Enterprise Manager and selecting Properties. Then click
the Permissions tab and check what permissions the ‘sde’ user hasin the sde
database. Verify that the sde and gdb metadata tables exist by examining the sde
database. There should be approximately 20 SDE_* tables, 26 GDB_* tables, and 66
SDE_* stored procedures. If these tables and stored procedures do not exit, they
must be created by running the sdesetupmssgl.exe command located in
%SDEHOME%\bin. See Chapter 5, ‘ Connecting to SQL Server,” for instructions on
running this command.

2. Check that the ArcSDE serviceislisted in both %SDEHOM E%\etc\services.sde
and %WINDIRY0\system32\drivers\etc\services. The same service should be present
in both. If thisserviceisthe last entry in these files, put a carriage return after it
(blank space). The entries should look like the following:

Esri _sde 5151/tcp

3. The ArcSDE service must be correctly entered in the Windows Registry. The most
critical locationsin the registry are:
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HKEY_LOCAL_MACHINE\Software\ ESRI\Arclnfo\ArcSDE\8.0\ArcSDE for SQL
Server—In this key, there will be the name of your service, its registered datasource,
its license server, DBA_password, and SDEHOME. See Figure B.1. This service
must be located under the “ ArcSDE for SQL Server” key. Its DATASOURCE must
point to your named SQL Server. A valid license server should be listed with the
@<name> convention. SDEHOME should point to an actual location on disk.
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Figure B.2: A Service Entry in the HKEY_LOCAL_MACHINE\Software key
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HKEY_LOCAL_MACHINE\SY STEM\CurrentControl Set\Services—In this key,
there will be a Windows representation of the actual service. See Figure B.2. The
DependOnService represents the -d flag of the sdeservice -o create command and
identifies a dependency between the ArcSDE service and another Windows NT
service, most likely the MSSQL SERVER process. The ImagePath gives the path to
the giomgr.exe executable, the io manager.
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Figure B.3: A service entry in the HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet key
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Instead of editing the registry directly, delete the service with sdeservice -0 delete.
Sincethisisa DOS executable, be aware of the path from which it isrun. Run it
from %SDEHOME%\bin to ensure that it picks up the correct libraries. See the
above section, ‘Manually deleting and creating an ArcSDE service', for more
information. Confirm that the password and data source arguments are entered
correctly.

4. Confirm that thereis avalid license manager process running on your network.
The license manager may reside locally on the server, or it may be accessed on the
network. Y ou identify the name of the license host when installing or with the -|
argument to the sdeservice -o create command. Verify your services license server
by typing sdeservice -o list from a DOS prompt:

C.\snoopyng>sdeservice -0 list -i esri_sql
SDE service Infornmation

Servi ce Nane: ArcSde Service(esri_sql)
Servi ce SDEHOME: C:.\arcsde81\

Service License Server: @abio
Service Status: SERVI CE_STOPPED

In this example, the service “esri_sgl” hasits license service running on fabio. Fabio
isidentified with the“@” symbol. Sometimes, you'll correctly setup the license
server but for some reason not be able to access alicense. In this case, ArcSDE
appearsto hang. You can tell if this has happened on Windows NT by examining the
Windows NT Service Control pandl’s start and stop buttons. If both are grayed out,
your service cannot access avalid license. You will also see an ‘unabletoinitialize
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connection to license server error’ messagein the sddic.log filein
%SDEHOME%6\etc.

5. In some rare instances, there will be an incorrect installation of MDAC, or it can
become corrupted. MDAC isthe Microsoft Data Access Components and is used to
access the data stores in SQL Server through OLE DB. ArcSDE 8.1 supports MDAC
2.6 and 2.5. To verify which MDAC isinstalled, check the version of msadol15.dll in
program files\common files\system\ado or by downloading the component checker
from Microsoft. File version 2.5.4403 and up are supported.

Now attempt to start the service. If it till cannot start, add the line “ set
SDEVERBOSE=TRUE” in the dbinit.sdefile in %sdehomedo\etc. The word * set’
must bein lower case. Now try again to start the service. Then open the sde.errlog
file in %sdehomedo\etc. There will be an informative error message written here.
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APPENDIX C

Storing raster data

A ragter isarectangular array of equally spaced cdlls, which taken as awhole
represent themeatic, spectrd, or picture data. Raster data can represent
everything from qualities of land surface such as elevation or vegetation to
satellite images, scanned maps, and photographs.

Y ou are probably familiar with raster formats such as tagged imege file
format (TIFF), Joint Photographic Experts Group (JPEG), and Graphics

I nterchange Format (GIF) that your Internet browser renders. These rasters
are composed of one or more bands. Each band is segmented into agrid of
suare pixels. Each pixel is assigned a value that reflects the information it
represents at a particular postion.

For an expanded discussion of the type of raster data supported by ESRI products, review
Chapter 9, ‘ Cdl-based modding with rasters, in Modeling Our World.

ArcSDE doresragter datasets smilar to the way it stores compressed binary feature classes
(see Appendix A, * ArcSDE compressed binary’). A raster column is added to abusinesstable,
and each cdll of the raster column contains areferenceto araster ored in a separate ragter
table. Therefore, each row of a businesstable references an entireragter.

ArcSDE doresthe ragter bandsin the raster band' stable. ArcSDE joinsthe ragter band' stable
totheragter table on theraster_id column. Theragter band table€'s ragter_id columnisa
foreign key referenceto the raster tabl€ sragter_id primary key.

ArcSDE automatically stores any exigting image metadata such asimage satigtics, colormaps,
or bit-masksin theragter auxiliary table. Theragterband_id column of theragter auxiliary table
isaforeign key referenceto the primary key of the raster band’ stable. ArcSDE joinsthetwo
tables on this primary/foreign key reference when accessing araster band' s metadata.
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A raster can have one or many bands. The cell values of rasters can be drawn in a variety of
ways. These are some of the ways to display rasters by cell values.

Cell values in single-band rasters can be drawn in these three basic ways.

Monochrome Grayscale Display colormap
image image image Colormap
o8 [i2 o 5 o
255 | 255 0
64 0 128
255 | 32 32
128 | 255 | 128
0 0 255
0
In a monochrome image, each cell In a grayscale image, each cellhasa  One way to represent colors on an
has a value of 0 or 1. They are often value from O to 255. They are often image is with a colormap. A set of
used for scanning maps with simple used for black-and-white aerial values is arbritrarily coded to match a
linework, such as parcel maps. photographs. defined set of red-green-blue values.
Raster datasets have one or many band'3
bands. In multiband rasters, a band
represents a segment of the band 2
electromagnetic spectrum that has
been collected by a sensor. band 1
I e

S e Bl
.
=] _ Electromagnetic spectrum

band Red-green-blue Bands often represent a portion of the electromagnetic
composite spectrum, including ranges not visible to the eye—the
infrared or ultraviolet sections of the spectrum.
Green
band
Multiband rasters are often displayed as red-
green-blue composites. This band configuration
— is common because these bands can be directly
Blue — displayed on computer displays, which employ a
band = red-green-blue color rendition model.

Attribute values 255
L I Q
Theragter block’ stable stores the pixds of each raster band. ArcSDE tilesthe pixdsinto
blocks according to a user-defined dimension. ArcSDE does not have a default dimension,
however, applicationsthat store raster datain ArcSDE do. ArcToolbox and ArcCatal og, for
example, use default raster block dimensions of 128-by-128 pixds per block. The dimensions
of theraster block aong with the compression method, if oneis specified, determinethe
storage size of each ragter block. Y ou should sdlect raster block dimensionsthat, combined
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with the compression method, alow each row of the raster block table to fit within SQL
Server.

Theraster block’ stable contains the ragterband_id column, which isaforeign key referenceto
theragter band tabl€ srasterband id primary key. ArcSDE joins these tables together on the
primary/foreign key reference when accessing the blocks of the raster bands.

ArcSDE populates the raster blocks table according to a declining resolution pyramid. The
height of the pyramid is determined by the number of levds, specified by application. The
application such as ArcToolbox or ArcCatalog may allow you to define the levels, or it may
request that ArcSDE calculate them, or it may offer both possible choices.

The pyramid begins at the base, or leve 0, which containsthe original pixes of theimage.
The pyramid proceeds toward the apex by coalescing four pixels from the previousleve into
agnglepixd at the current leve. This process continues until lessthan four pixelsremain or
until ArcSDE exhausts the defined number of levels.

The apex of the pyramid is reached when the uppermost level haslessthan four pixels. The
addition of the pyramid levesincreases the number of raster blocks by one third. However,
snceit ispossble for the user to gpecify the number of levels, the apex of the pyramid may
not be obtainable, and therefore the S ze increase of the raster blocks tableis restricted to the
number of resolution levels added.

Figure C.1: When you build a pyramid more rasters are created by progressively downsampling the
previous level by a factor of two until the apex. As the application zooms out and the raster cells grow
smaller than the resolution threshold, ArcSDE selects a higher level of the pyramid. The purpose of the
pyramid is to optimize display performance.

The pyramid allows ArcSDE to provide the application with a congtant resolution of pixe
dataregardiess of the rendering window’ s scale. Data of alarge ragter transfers quicker to the
client when apyramid exists since ArcSDE can transfer fewer cdls of a reduced resolution.

Raster schema

When you import araster into an ArcSDE database, ArcSDE adds araster column to the
businesstable of your choice. Y ou may nametheraster column whatever you like, solong as
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it conformsto SQL Server’s column naming convention. ArcSDE regtricts one raster column
per businesstable.

Theraster column isaforeign key referenceto theraster_id column of the raster table created
during the addition of the raster column. Also joined to the ragter table sraster_id primary
key, the raster band table stores the bands of theimage. Theragter auxiliary table, joined one-
to-oneto the raster bandstable by rasterband id, storesthe metadata of each raster band. The
ragterband-id also joinsthe raster band’ stableto the raster blocks table in a many-to-one
relationship. Theragter blocks table rows store blocks of pixds, determined by the dimensions
of the block.
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Figure C.2: When ArcSDE adds a raster column to a table, it records that column in the sde user’s
raster_columns table. The rastercolumn_id is used in the creation of the table names of the raster, raster
bands, raster auxiliary, and raster blocks table.

The sections that follow describe the schema of the tables associated with the Sorage of raster
data. Refer to Figure C.2 for an illustration of these tables and the manner in which they are
associated with one another.
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RASTER_COLUMNS table

When you add araster column to a businesstable, ArcSDE adds a record to the
RASTER_COLUMNS system table maintained in the sde user’ s schema. ArcSDE aso
creates four tablesto Sore the raster images and metadata associated with each one.

NAMVE DATA TYPE NULL?
rastercol um_id I NT(4) NOT NULL
description VARCHAR( 65) NULL

dat abase_nane VARCHAR( 32) NULL
owner VARCHAR( 32) NOT NULL
tabl e_nane VARCHAR( 160) NOT NULL
raster_col unm VARCHAR( 32) NOT NULL
cdat e I NT(4) NOT NULL
confi g_keyword VARCHAR( 32) NULL

m ni num.i d I NT(4) NULL
base_rastercol um_i d I NT(4) NOT NULL
rast er col unm_nask I NT(4) NOT NULL
srid I NT(4) NULL

Raster columns table
* rasercolumn_id (SE_INTEGER _TYPE)—thetable's primary key.
*  description (SE_STRING_TYPE)—The decription of the raster table.
» database name(SE_STRING TYPE)—The name of the database.
* owner (SE_STRING_TYPE)—The owner of ragter column’sbusinesstable.
» table name(SE_STRING_TYPE)—The businesstable name.
* rager_column (SE_STRING_TYPE)—Theragter column name.

» cdate (SE_INTEGER TYPE)—The date the raster column was added to the
busnesstable.

» oonfig_keyword (SE_STRING_TYPE)—The DBTUNE configuration keyword
whose sorage parameters determine how the tables and indexes of theraster are
gored in the SQL Server database. For more information on DBTUNE
configuration keywords and their storage parameters, review Chapter 3,
‘Configuring DBTUNE Storage parameters.’

o minimum_id (SE_INTEGER_TY PE)—Defined during the crestion of the ragter,
establishes value of theraster table' sragter_id column.

*  base ragtercolumn_id (SE_INTEGER TYPE)—If aview of the busnesstableis
created that includes the raster column, an entry is added to the
RASTER_COLUMNS table Theragter column entry of the view will haveits own
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ragtercolumn_id. The base rastercolumn_id will betherastercolumn_id of the
business table used to create the view. Thisbase rastercolumn_id maintains
referential integrity to the busnesstable It ensuresthat actions performed on the
businesstable raster column arereflected in the view. For example, if the business
table sraster column isdropped, it will also be dropped from the view (essentialy
removing the view' sragter column entry from the RASTER_ COLUMNS table).

*  rastercolumn_mask (SE_INTEGER_TY PE)—Currently not used, maintained for
future use

* rid (SE_INTEGER_TYPE)—The spatial reference D (srid) isaforeign key
referenceto the SPATIAL_REFERENCES table. For images that can be geo-
referenced, the SRID establishesthe X and Y offset trandation factor and the scale
factor for storage of the image coordinates into the 32-bit integer ArcSDE coordinate
sorage system. It aso stores the coordinate reference system the image was created
under.

Business table

In the example that follows, thefictitious BUILD_FOOTPRINTS business table contains the
raster column house_image Thisisaforeign key referenceto theraster table created in the
user’sschema. In this casetheraster table contains arecord for each raster of ahouse. It
should be noted that images of houses cannot be georeferenced. Therefore, the SRID column
of the RASTER_COLUMN record for thisraster iSNULL.

NAVE DATA TYPE NULL?

Bui l ding_id I NT(4) NOT NULL
bui | di ng_f oot pri nt I NT(4) NOT NULL
house_pi cture I NT(4) NOT NULL

BUILDING_FOOTPRINTS business table with house image raster column
* building_id (SE_INTEGER _TYPE)—thetable' s primary key

*  building_footprints (SE_INTEGER_TY PE)—a spatial column and foreign key
referenceto a feature table containing the building footprints

*  house image (SE_INTEGER_TY PE)—aragter column and foreign key referenceto
arager table containing the images of the houses | ocated on each building footprint

Raster table (SDE_RAS_<rastercolumn_id>)

Theraster table, created as SDE_RAS <ragter_column_id> in the SQL Server, storesarecord
for each image stored in araster column. Raster_column_id is assigned by ArcSDE whenever
arager column iscreated in the database. A record for each raster column in the databaseis
gsored in the ArcSDE RASTER_COLUMNS system table maintained in the sde user’s
schema
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NAVE DATA TYPE NULL?
Raster_id I NT(4) NOT NULL
raster_flags I NT(4) NULL
description VARCHAR( 65) NULL

Raster description table schema (SDE_RAS_<raster_column_id)

* rade_id (SE_INTEGER TYPE)—The primary key of the raster table and unique
sequential identifier of each image Sored in theragter table

o rade_flags(SE_INTEGER_TYPE)—A bitmap set according to the characteristics
of gored image

*  description (SE_STRING_TYPE)—A text description of theimage (not
implemented at ArcSDE 8.1)

Raster band table (SDE_BND_<rastercolumn_id>)

Each image referenced in araster may be subdivided into one or moreraster bands. Theraster
band table, created as SDE_ BND_<ragtercolumn_id>, soresthe raster bands of each image
stored in the ragter table. Theraster_id column of the raster band tableisaforeign key
referenceto theraster table sraster_id primary key. Theragterband_id column isthe raster
band table' s primary key. Each ragter band in the table is uniquely identified by the sequential
rasterband id.
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NAVE DATA TYPE NULL?
rasterband_i d I NT(4) NOT NULL
sequence_nbr I NT(4) NOT NULL
raster_id I NT(4) NOT NULL
narre VARCHAR( 65) NULL
band_f | ags I NT(4) NOT NULL
band_wi dt h I NT(4) NOT NULL
band_hei ght I NT(4) NOT NULL
band_t ypes I NT(4) NOT NULL
bl ock_wi dt h I NT(4) NOT NULL
bl ock_hei ght I NT(4) NOT NULL
bl ock_ori gi n_x FLQOAT( 8) NOT NULL
bl ock_origin_y FLQOAT( 8) NOT NULL
em nx FLQOAT( 8) NOT NULL
em ny FLQAT( 8) NOT NULL
enmaxx FLQAT( 8) NOT NULL
emaxy FLQAT( 8) NOT NULL
cdate I NT(4) NOT NULL
ndat e I NT(4) NOT NULL

Raster band table schema

rasterband_id (SE_INTEGER_TY PE)—The primary key of the raster band table
that uniquely identifies each raster band.

sequence nbr (SE_INTEGER_TYPE)—AnN optional sequential number that can be
combined with the raster_id as a composite key as a second way to uniquely identify
theragter band.

raster_id (SE_INTEGER TYPE)—Theforeign key referenceto theragter table's
primary key. Uniquely identifies the raster band when combined with sequence_nbr
asacompostekey.

name (SE_STRING_TYPE)—The name of the raster band.

band flags (SE_INTEGER _TY PE)—A bitmap set according to the characterigtics
of theraster band.

band_width (SE_INTEGER_TYPE)—The pixd width of the band.
band_height (SE_INTEGER_TY PE)—Thepixel height of the band.
band_types (SE_INTEGER _TYPE)—A hitmap band compression data.
block_width (SE_INTEGER_TY PE)—The pixd width of the band’ stiles.
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block_height (SE_INTEGER _TYPE)—Thepixel height of the band’ stiles.
block origin x (SE_FLOAT_TYPE)—Theleftmost pixel.
block origin y (SE_FLOAT_TY PE)—The bottom-most pixe.

If theimage has a map extent, the optiona eminx, eminy, emaxx, and emaxy will hold the
coordinates of the extent.

eminx (SE_FLOAT_TY PE)—The band’ s minimum x-coordinate.
eminy (SE_FLOAT_TY PE)—The band’' s minimum y-coordinate.
emaxx (SE_FLOAT_TYPE)—Theband’s maximum x-coordinate.
emaxy (SE_FLOAT_TYPE)—The band’' s maximum y-coordinate.
cdate (SE_FLOAT_TYPE)—The cregtion date.

mdate (SE_FLOAT_TYPE)—Thelast modification date.

Raster blocks table (SDE_BLK_<rastercolumn_id>)

Created as SDE_BLK_<rastercolumn_id>, theraster blocks table stores the actual pixe data
of the raster images. ArcSDE evenly tiles the bands into blocks of pixes. Tiling the raster
band data enables efficient storage and retrieval of the raster data. The raster blocks can be
configured so that the records of the raster block table fit with a SQL Server data block,

avaiding

the adverse effects of data block chaining.

Therasterband_id column of theraster block tableisaforeign key reference to the ragter band
table’ s primary key. A compasite unique key isformed by combining the rasterband id,
rrd_factor, row_nbr, and col_nbr columns.,

NAVE DATA TYPE NULL?

rasterband_i d I NT(4) NOT NULL
rrd_factor I NT(4) NOT NULL
row_nbr I NT(4) NOT NULL
col _nbr I NT(4) NOT NULL
bl ock_dat a i mage NOT NULL

Raster block table schema

rasterband_id (SE_INTEGER_TY PE)—The foreign key reference to the raster band
table sprimary key.

rrd_factor (SE_INTEGER_TY PE)—The reduced resol ution dataset factor
determines the position of the raster band block within the resolution pyramid. The
resolution pyramid begins at O for the highest resolution and increases until the
raster’ s bands lowest resolution level has been reached.

row_nbr (SE_INTEGER_TY PE)—Theblock’s row number.
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e cd_nbr (SE_INTEGER_TYPE)—Theblock’s column number.
* block data(SE BLOB TYPE)—Theblock’stile of pixel data.

Raster band auxiliary table (SDE_AUX_<rastercolumn_id>)

Theraster band auxiliary table, created as SDE_ AUX_<ragtercolumn_id>, stores optional
raster metadata such as the image color map, image satigtics, and bit masks used for image
overlay and mosaicking. Therasterband id column isaforeign key reference to the primary

key of the raster band table.

NAVE DATA TYPE NULL?
rasterband_i d I NT(4) NOT NULL
type I NT(4) NOT NULL
obj ect i mage NOT NULL

Raster auxiliary table schema

* raderband_id (SE_INTEGER_TYPE)—Theforeign key reference to the raster band
table’ s primary key

* type(SE_INTEGER TYPE)—A bitmap sat according to the characterigtics of the
data stored in the object column

e oObject (SE_ BLOB_TYPE)—May contain the image color map, image statigtics, etc.
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